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Progress Report: First-Year Postdoctoral Research
Update

Monday, 25 September 2023 17:10 (15 minutes)

This report presents an overview of the progress achieved during the initial year of postdoctoral
research. It encompasses studies focused on investigating the collinear splitting effects of boosted
dark matter at neutrino detectors, enhancing the indirect detection methods for a secluded dark
matter sector, and exploring the radiative leptonic decay of heavy quarkonia.

Primary author: PEL Junle
Presenter: PEIL Junle

Session Classification: ¥ T4 1 25

April 29, 2025 Page 1



2023 4 BB ... / Report of Contributions POLAR-2 fEHEHRIN A7 L RERLILLET ...

Contribution ID: 2 Type: not specified

POLAR-2 REiBERMIZS 1 REAR T 5T

Monday, 25 September 2023 15:00 (15 minutes)

R Y S BN 5 1] 0L S 2 % Ik PR A A R P A R e, BT R CRE ST SRR
POLAR LI I H , by H BB 2 ¢ S ) B8 7 8 5 284 14 £ =5 2% (s 9 #4600 £ POLAR-2 i H
POLAR-2 f L2 ALFE =FA 28T, 20l i REMdRaR I & (HPD), fIRAEMIRAN & (LPD)
FIREHE &% (BSD). Hirp, REMEHACI & 1 BRI A A ARSI IR A, SEBURT {0 ) I ok
5 S Py G R R A5 A S TE T10-2000 ke i ] A1 RE T 0 6, AT g - 28 ff 1R 23 A2 i 2
WA SEL ARG EET BSD st PAKAE] Geantd BRPFART 2 T e ML RERL
WP LA, J:2404h BSD WAERANR . ARmBl. EMRENE, R SRR,

Primary author: i, yI (5 &EfT)
Presenter: i, JI. (5 GEFT)
Session Classification: ¥/ T4# 2 2

April 29, 2025 Page 2



2023 4FE BEJUrE ... / Report of Contributions BESIII 5255 [ PUAR S 88/ T4 K ..

Contribution ID: 3 Type: not specified

BESII 3238 F PO &R FHREP () RBRB=E
L

Monday, 25 September 2023 18:40 (15 minutes)

BESII 5246 FIVUR SR TXARSH () RIEZWLBHISR

Primary author: JING, Maogiang (IHEP)
Presenter: JING, Maogiang (IHEP)

Session Classification: ¥ T4H 1 2

April 29, 2025 Page 3



2023 4FE BEJUrE ... / Report of Contributions FET INERCEF R g 1Y) FH LR 2.

Contribution ID: 4 Type: not specified

ETFNERTRNBFHEZS TFROHBERRE

Monday, 25 September 2023 12:05 (15 minutes)

H B R OE T, A% Y HER TR S I S R 7 A BR . (HR AR 4k
IR BEAARAE ZF AL SO S F AR Bt A0 5T, ToTA X S M N S M Rs A7 RS2 A T
W FHALL T HARNE Y. AENES:, FEMR GRS BERA N & 3 B b
B ZEERE ST, ORI FREER T AR A A R BN R . 27 R 257k
J A AN A AN ELAE A, TR - B AR L 2 X 2110 A M BB s ek 22
T2 T RUN AR R AL

ARSI T H RS T HUN G B BLRIT, e se s AL B BRI S I BT, 2
JEN G P L T AR, R BT IRAR) S AL IE T AR

Primary author: #, {43 (i 5EAT)
Presenter: 72, {:{£ (RiHEAT)

Session Classification: Z2¢F}4H

April 29, 2025 Page 4



2023 4FE BEJUrE ... / Report of Contributions Cir X-1 [ B e X R Ee ...

Contribution ID: 5 Type: not specified

Cir X-1 B £ R X Hk BEIBHA 2T

Monday, 25 September 2023 12:50 (15 minutes)

Cir X-1 & — RN X PR RS . W L, Cir X-1 82 BA IR &SN X $4EoeE, =
JEFE 2007 AR5, ERCEARSARAL, T B M RR AR A IS . KATE 2019 4F 8
H, Cir X-1 FFRIRE TIg %k . TAT TAERRE 18 KI5 1 Cir X-1 3 B 88 X Frgei a4
Mo KB BEIERFAE ] DA RIS B — A 7AE B B WROSORT i PRI, (FLR 88 — 2 AE
PETC . AT H B RS AT BB A 1 R AR XU X B e i B X 7 A a1 A i i T
RESRVETIE R B AR . seoh, AT B RN E X RS, XA G ANEE

W FRE AU AR S AL R, DR LR ATTIA B BR 3l PT R /2 r= A Cir X-1 HR I AR 25 KU J A

Primary author: Dr -, §i3/

Co-authors: Prof. 5, ff; B, EMY; FL, &35 T, W& B, 2518, 82, 5c9%; B, 3, Prof. 25, [
7R Prof. 5K, i

Presenter: Dr T, K5/

Session Classification: ¥ T4H 1 2

April 29, 2025 Page 5



2023 4FE BEJUrE ... / Report of Contributions X P m i E YR A st i f% ...

Contribution ID: 6 Type: not specified

X Hik BBEENAK T PRERIR T EHE

Monday, 25 September 2023 11:05 (15 minutes)

BJZITE A S PR <10nm (1 X G Tl A T TR R . BEE DA R A
B VT A5 P S S, )W K i 2 N BR 2% 5 TR AR BSR 1 B AI I 2 — . RAT
P AR = B2 ERER, R I A A Al miE Z P, an: Sfpulmm, #
B B LA RATAERE “OhiE” 2. ASPREBUE X B D7 IR0k, BT iR R R 2 AR AR
(HEPS) A X ST, A ™ —R X Sk il Bk Pk g o k. Br7eE
TP CIRERERE T, KR BRI X LR R PR, 1 A2 [ A I 5E 4
RO N el P e S EN R Er E NIUE DN 5 N

Primary author: DONG, Jie
Presenter: DONG, Jie

Session Classification: Z2¢F}4H

April 29, 2025 Page 6



2023 4FE BEJUrE ... / Report of Contributions Prediction of pressure-induced sulX...

Contribution ID: 7 Type: not specified

Prediction of pressure-induced superconductivity in
ternary systems YScH2n(n=3-6)

Monday, 25 September 2023 10:35 (15 minutes)

Hydrogen-rich ternary compounds are promising candidates for realizing of room-temperature su-
perconductivity due to the synergistic effects of crystal structure and electronic properties under
high-pressure conditions. Here, the high-pressure structures, electronic properties, and supercon-
ductivity of the ternary YScH2n (n=3-6) system are investigated by using the prediction method
of particle swarm optimization structure combined with first-principles calculations. We find four
stable structures, each with different hydrogen sublattices:YScH6, YScHS8, YScH10, and YScH12, all
of them are potential high-temperature superconductors. The electron local function (ELF) results
indicate a lack of interaction between hydrogen atoms in YScH6, while the weak H-H covalent
interactions are observed in the other stoichiometric ratios. Strikingly, YScH6 maintains dynamic
stability down to ambient pressure and keeps a high superconducting critical temperature (Tc) of
66 K. At 140 GPa, the pressure-stabilized YScH8 and YScH10 structures exhibit high Tc of 110 and
116 K, respectively. Upon further increasing the content of hydrogen, the lowest dynamically sta-
ble pressure of YScH12 is increased to 200 GPa, and the calculated Tc is up to 179 K. In all YScH2n
structures, YScH6 (stabled at 1 atm to 100 GPa), YScH8 and YScH10 (stabled at 140 to 250 GPa),
YScH12 (stabled at 200 to 300 GPa), strong electron-phonon coupling and large electronic density
of states of hydrogen at the Fermi level play important roles in their high-temperature supercon-
ductivity. It is discussed that that phonon softening in the mid-frequency region induced mainly
by Fermi surface nesting effectively enhances the electron-phonon coupling. Our work prospec-
tively discovered high-temperature superconducting hydrides that can be stable at atmospheric
pressure, taking an important step towards understanding the superconductivity and structural
stability of ternary hydrides.
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The R&D of the FPMTs for High Energy Physics
Detectors

Monday, 25 September 2023 16:15 (15 minutes)

The Fast PhotoMultiplier Tube (FPMT) is a weak light detection device with a Micro-Channel
Plate (MCP) as its multiplication structure. Its ultra-fast time resolution, high detection efficiency,
and excellent magnetic field resistance make it widely used in high-energy physics and nuclear
medicine detection. Through optimized structural design, fabrication processes, and testing meth-
ods, the consortium has successfully developed high-performance FPMT devices. Currently, the
successful development of single anode to 8x8 anode FPMTs has been achieved. This report will

introduce the R&D process of domestically produced FPMTs, as well as the latest research achieve-
ments
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Simulation progress of the GSHCAL for the CEPC

Monday, 25 September 2023 16:00 (15 minutes)

The precise measurement of the mass and properties of the Higgs and W/Z bosons is the key
scientific goal for the future e+e- Higgs factory. A big challenge for this goal is to fulfill an un-
precedented jet energy resolution, and the scheme selection of the hadronic calorimeter (HCAL)
is one of the most important factors. Due to the low cost, the HCAL based on the plastic scintil-
lator (AHCAL) and gas (DHCAL) have been adopted for the CEPC baseline design and a Boson
Mass Resolution (BMR) "3.8% was achieved, which still leaves room for improvement. The low
density of sensitive material in the baseline design leads to the low energy sampling fraction, lim-
iting the improvement of energy resolution. Though the crystal possesses the advantage of high
density and can significantly improve energy resolution, its fancy price reduces dramatically the
cost performance and becomes the main problem for its application in HCAL. Given the deficiency
of the crystal and the plastic scintillator, a new concept, Glass Scintillator Hadronic Calorimeter
(GSHCAL), was proposed to replace the baseline HCAL design. The glass scintillator balances the
advantages of the crystal and the plastic scintillator at same time, i.e., high density and low price,
which provides a highly cost-effective design option to improve significantly the jet energy reso-
lution. Based on current simulation, a BMR around 3.4% can be achieved by using the GSHCAL,
which shows "10% improvement with respect to the baseline design. In this contribution, the sim-
ulation progress of intrinsic performance and particle flow algorithm (PFA) performance of the
GSHCAL will be introduced.
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Temporal Structures in Electron and Positron Spectra
and Charge Sign Effects in Galactic Cosmic Rays

Monday, 25 September 2023 12:20 (15 minutes)

We present the precision measurements of eleven years of daily cosmic electron and positron
fluxes in the rigidity range from 1.00 to 41.9 GV based on 2.0x10"8 electrons and 3.4x10"6 positrons
collected with the Alpha Magnetic Spectrometer (AMS) aboard the International Space Station.
The electron fluxes exhibit variations on multiple timescales. Recurrent electron flux variations
with periods of 27 days, 13.5 days, and 9 days are observed.We find that the electron fluxes show
distinctly different time variations from the proton fluxes. Remarkably, a hysteresis between the
electron flux and the proton flux is observed with a significance of greater than 6c at rigidities
below 8.5 GV. Furthermore, significant structures in the electron-proton hysteresis are observed
corresponding to sharp structures in both fluxes. This continuous daily electron data provide
unique input to the understanding of the charge sign dependence of cosmic rays over an 11-year
solar cycle.

The positron fluxes show distinctly different time variations from the electron fluxes at short and
long time scales. A hysteresis between the electron fluxes and the positron fluxes is observed
with a significance greater than 5c¢ at rigidities below 8.5 GV. On the contrary, the positron fluxes
and the proton fluxes show similar time variation. Remarkably, we found that positron fluxes
are modulated more than proton fluxes with a significance greater than 5c¢ for rigidities below 7
GV. These continuous daily positron fluxes, together with AMS daily electron, proton, and helium
fluxes over an eleven-year solar cycle, provide unique input to the understanding of both the charge
sign and mass dependencies of cosmic rays in the heliosphere.
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Measurement of the cosmic ray proton spectrum
around the knee region with LHAASO

Monday, 25 September 2023 16:10 (15 minutes)

One of the main scientific aims of LHAASO is to measure the energy spectra of cosmic rays for
individual mass compositions. LHAASO is made up of three detector arrays, which are WFCTA,
KM2A, and WCDA. The three detector arrays can achieve hybrid observation, so several extensive
air shower observables that are sensitive to mass compositions can be measured simultaneously.
ROOT-TMVA package is used to combine these component-sensitive parameters for selecting pro-
ton events. The selected proton events have a purity of over 90%. The data used in this work
are collected between November 2020 and April 2021. We have also studied the associated system-
atic uncertainties, including those introduced by the composition models, proton selection, energy
reconstruction method, and hadronic interaction models.
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Measurement of the Proton and Helium spectrum
with KM2A and WFCTA of the LHAASO experiment

Monday, 25 September 2023 16:25 (15 minutes)

We report on the measurement with high statistics of the energy spectrum of light component (Pro-
ton plus Helium nuclei) in cosmic rays by Large High Altitude Air Shower Observatory (LHAASO)
around the knee region. LHAASO is a composite cosmic ray observatory, which consists of three
detector arrays, including the square meter Kilometer Array (KM2A), the Water Cherenkov De-
tector Array (WCDA), and the Wide Field of View Cherenkov Telescope Array (WFCTA). The
LHAASO experiment with multiple types of detectors can achieve the multi-parameter measure-
ment of the cosmic ray air shower, the parameters including Ny, Disty, which are sensitive to the
component of the cosmic ray were defined and can be used for the mass separation.

The data used in this work were taken from Nov 1, 2020, to Mar 31, 2021. During that period
the LHAASO consisted of the first six WFCTA telescopes, the first half KM2A array, and the first
water pool of WCDA. The analysis was performed using only information from combined obser-
vations of WFCTA and KM2A. The energy spectrum of the light component measurement process
is reported in this paper.
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Bro GEREM], Xfn'n" AZEFRIE T T2 0TEOR H T f0(2020), f0(2330) PAK f2(2340). #Eyn'
PR IR AAER /M he (1415) BYTTHR. X LS RS BRI 45 R 5 PDG (BT It
AN 1 AL TR 2.5 GeV /¢ B K BT — AT RERFibs B3R £o(2480) .

LT BES I 7E 2009 4EF1 2012 4F SR 211.31 x 10° J /4 FHBil, WFT /b — ynnn’ i FE364T T HF
GEo FEmmn’ NSRBI R B AR R IS ER R X (2370) WIS, 7E 90% EAE
PR T I/ — vX(2370) = ynnn’ 4332 W BB AR R EEnnn’ S22 I i b o
M. 1755
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S EAE AE R RE DKW B T M O SR BT SE . oA WHE B R, S
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Study on the upgrade of the LHCb Upstream Tracker
with HVCMOS technology

Monday, 25 September 2023 16:30 (20 minutes)

The LHCD experiment is planning a Phase 2 upgrade around 2032, aiming to increase the luminos-
ity by nearly an order of magnitude. The higher luminosity collision will generate a larger number
of final-state tracks, posing new challenges for the detector’s spatial resolution and radiation tol-
erance. Therefore, the Upstream Tracker (UT) will be upgraded to a higher granularity silicon
pixel detector. CMOS technology presents an appealing solution due to its high performance and
cost-effectiveness. Unlike many CMOS processes that require modifications and enhancements
to generate sufficient signal, the commercially available high resistance wafer based High Voltage
CMOS (HVCMOS) is intrinsically radiation hard and has large capacitance for signal acquisition. In
recent years, the HVCMOS production process has developed, could be customized commercially.
The HVCMOS using 55nm low leakage current process has emerged as a promising candidate for
the UT upgrade.
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WIEIE il T-%1#HL (Circular Electron Positron Collider, CEPC) 2EAHI 1 F—fLI1Ef
ML RHELE R, ER DAL SR R . AT R, R i I A AR T 38 €1
W. Z 4RSI 6AT, JTHAEAAEIT LT s i amtsiioh 7 2 g b il & . 2, CEPC
WZEEARIGENES (TS ERIER) AW A2 OF I8 E G H — MR . B R A = i 2
3 (375 fOK) SRIFFAAS T €1 B I e X B %5 v X 45 75 SRS Iff S AR 5 Tt
MRS, PRAERCR. Bl R MGE S BT RE , AT PR A A TR E S T 4 S
=y T

R T W PR USRI RS, T H ZURHT 55 20 i T DSR2 1% s s i & . st
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T HIE T —E 7S] 3 085 48 S0 R SR e 55 i 48 Hil A DESY A ToR i, Bk T
BREBIRITE KW 3 F S HERLT 5 0K, SRINERHCRAEBE BIE LT 98%.
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o SFTHRG T A R R & ERE R
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NNLO QCD corrections to J /v plus 7. production at
the B factories

Monday, 25 September 2023 10:50 (15 minutes)

In this work, we calculate the next-to-next-to-leading-order (NNLO) QCD corrections to ete™ —
J /1 + . at the B factories. After including the NNLO corrections, the cross section of ete™ —
J /1 + 7. is enhanced by about 17%, and the perturbative series of the prediction shows the
convergent behavior. It is also found that the contributions from bottom quark starts at the o-
order, which is about 2.4% of the total prediction. The renormalization scale ;1r dependence of
the cross section is reduced at the NNLO level, but the prediction is sensitive to the charm quark
mass m.. By considering the uncertainties caused by renormalization scale (i, charm quark mass
m. and the NRQCD factorization scale yip, our prediction shows agreement with the BaBar and
Belle measurements within errors.

Primary authors: %%, JH7R; 22 0 T, @
Presenter: &, fll%
Session Classification: ¥ T4 1 20

April 29, 2025 Page 29



2023 4FE BEJUrE ... / Report of Contributions The spatial resolution of AC-...

Contribution ID: 30 Type: not specified

The spatial resolution of AC-coupled LGAD
developed by IHEP

Monday, 25 September 2023 15:45 (15 minutes)

AC-coupled Low- Gain Avalanche Detectors (AC-LGAD) are designed as detectors with 100% fill
factor for high precision 4D-tracking, which have been studied and researched by many institutes
including BNL. FBK et al. Institute of High Energy Physics (IHEP) has also done many researches
on AC-LGAD. First IHEP AC-LGAD sensors with a pitch of 2000 pm and AC pad of 1000 p show
time resolution better than 20ps, and spatial resolution better than 16um. Testing results show
that as the N+ doping dose decreases from 10 P to 0.2 P, the spatial resolution is reduced from
35 um to 16 pm. Details of the results will be discussed. Second version of IHEP AC-LGAD be
fabricated, lower than 0.2P n+ layer dose be used for improve the spatial resolution and sensors
with different pad-pitch structures also be fabricated. Testing results show that as decreasing the
n+ layer dose from 0.2P to 0.02P, the spatial resolution of AC-LGAD can be lower than 8um. Strips
with different pad-pitch structures be fabricated and studied, results show that pad-pitch structures
will also affect the spatial resolution. Testing results of IHEP AC-LGAD v2 sensors tested by using
laser system will also be shown.
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Inclusive /i pair cross section measurement in pp
collisions at = 13 TeV with the CMS experiment

Monday, 25 September 2023 16:55 (15 minutes)

We present a measurement of the prompt J/{ pair production cross section in proton-proton colli-
sions at Vs = 13 TeV with the CMS experiment. The data correspond to an integrated luminosity of
135 /fb and were collected during LHC Run 2. The differential cross section of prompt J/{ pair pro-
duced from inclusive process has been measured as a function of the double J/{ mass, transverse
momentum, and rapidity.
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quGAN for fast calorimeter simulation

Monday, 25 September 2023 18:55 (15 minutes)

High-energy physics relies on large and accurate samples of simulated events, but generating these
samples with GEANT4 is CPU intensive. The ATLAS experiment has employed generative adver-
sarial networks (GANs) for fast shower simulation, which is an important approach to solving the
problem. Quantum GANS, leveraging the advantages of quantum computing, have the potential
to outperform standard GANSs.

Considering the limitations of the current quantum hardware, we conducted preliminary studies
utilizing a hybrid quantum-classical GAN model to produce 1D and 2D calorimeter outputs on
quantum simulators. The impact of quantum noise is also investigated.
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Searching for Muonium-Antimuonium Conversion
on MELODY: The Physical Design

Monday, 25 September 2023 15:45 (15 minutes)

Muonium-Antimuonium Conversion (MAC) is one of the possible way of the charged Lepton Fla-
vor Violation, which has been predicted by many beyond Standard Model theories. The most recent
exploration of searching for it was made in 25 years ago. Recently, not only the accelerator tech-
nology, but also the detector performance have been deeply developed. Construction of a better
MAC spectrometer is imperative. In this presentation, a new design of MAC spectrometer is pur-
posed based on the advanced detector technology LGAD, and the pulsed muon source MELODY
which is being built in CSNS.
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Differential Interferometric Signatures of Close
Binaries of Supermassive Black Holes in Active
Galactic Nuclei

Monday, 25 September 2023 11:50 (15 minutes)

Pairs of supermassive black holes (SMBHs) at different stages are the natural results of galaxy
mergers in the hierarchical framework of galaxy formation and evolution. However, identification
of close binaries of SMBHs (CB-SMBHs) with sub-parsec separations in observations are still elu-
sive. Recently, unprecedented spatial resolutions achieved by GRAVITY/GRAVITY+ on board the
Very Large Telescope Interferometer through spectroastrometry (SA) provide new opportunities
to resolve CB-SMBHs. Differential phase curves of CB-SMBHs with two independent broad-line
regions (BLRs) are found to have distinguished characteristic structures from a single BLR. Once
the CB-SMBH evolves to the stage where BLRs merge to form a circumbinary BLR, it will hope-
fully be resolved by the pulsar timing array in the near future as sources of nanohertz gravitational
waves. In this work, we use a parameterized model for circumbinary BLRs to calculate line profiles
and differential phase curves for SA observations. We show that both profiles and phase curves
exhibit asymmetries caused by the Doppler boosting effect of accretion disks around individual
black holes, depending on the orbital parameters of the binary and geometries of the BLR. We also
generate mock SA data using the model and then recover orbital parameters by fitting the mock
data. Degeneracies between parameters contribute greatly to uncertainties of parameters but can
be eased through joint analysis of multiple-epoch SA observations and reverberation mappings.
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Performance study of SCECAL and 6 inch silicon
sensors

Monday, 25 September 2023 11:35 (15 minutes)

The physics research and feasibility of the next-generation Electron-Positron collider is currently
under investigation, with the goal of precise measurement of the Higgs boson, the W and Z bosons
as well as the top quark. The electromagnetic calorimeter (ECAL) in the barrel and endcaps en-
hances the detector system ‘s capabilities for jet measurements—-improves jet energy resolution
and augments the capabilities to measure high momentum photons and electrons. We present
a new design of crystal electromagnetic calorimeter, stereo crystal electromagnetic calorimeter
(SCECAL), in which long trapezoidal crystals are the basic unit composing the SCECAL. By rotat-
ing a specific angle, a certain number of unit crystals can form a cylindrical detector. This novel
design has several advantages: good energy resolution while keeping the mechanical structure
relatively simple, uniform along Z, ¢ direction, and 2D readout in Z-¢ plane with 3D positioning
capability. A simulation model is established and the first results of the performance studies with
the SCECAL design using CEPCSW are presented, including the energy resolution, position reso-
lution, and the separation power of close-by particles. Additionally, we are actively preparing for
the development of 6-inch silicon sensors for calorimeters produced in China. The aforementioned
information will be introduced in this report.

Primary author: i, I (55 6EFT)
Presenter: #X, B¢ (B HERT)

Session Classification: $i 148 2 4H

April 29, 2025 Page 36



2023 4FE BEJUrE ... / Report of Contributions FI L > I 5% CSNS/RCS ...

Contribution ID: 38 Type: not specified

FIRHLBRF I FHEN CSN:}T/ RCS EHREBIFESHHIT

Monday, 25 September 2023 10:50 (15 minutes)

15 CSNS (P HE A TIR) IXER R BRI AT S Bty FR A i f) B8 X CSNS ikt
IR EB TS E X EEAEN . CSNS/RCS T4k IR 25Hz WeHRHLIR, MZEFFRES
AT R IESZ AL, R TR UG AME T 56 o ARBFTERI HARLET, AHHLAR2: ) 17 ik
7T CSNS/RCS Bk HLIE R I St , # i LIRS B2 2R AR (LR e ) IR 3R o AEFRAT
AR5 B T BEALARAR M lightgbm S5E505%, A BB It oy I A 67 32 213 14 5
Wi 2.5 %25{%4%&**56?%”611‘]% KA, FAE B B IR AT, A PRAUE
HL 5 HE AR

FebE Ml . LY. CSNS, RCS

Primary author: PENG, Na (& figfiT)
Presenter: PENG, Na (& fi£fiT)

Session Classification: Jj[l3# #5320

April 29, 2025 Page 37



2023 4FE BEJUrE ... / Report of Contributions HTEY PR e HF/X..

Contribution ID: 39 Type: not specified

ETHELLTARSHPI/X M CT BRERT A
7t
Monday, 25 September 2023 10:20 (15 minutes)

P b T/x Sk CT g R 2 v B b 15 (CSNS) XU R G g it B b 1 U801
AN (ERNI) Tl O SRk . MRS AN O 52 10 25 B 4R R R B D3Ry . AR, BA
AT/ x PPk CT KMETTIARZ A RERI I AL BRAS R B AEFI DI 5E o O T R DX A IR0 AL
FRAVE AW TR T IR T B h1/x B4 CT BRI S AL BT, IR N Z R IR R B
JEHR R AR . FRilie, FROTHIPFFE T ET VIT Mg 2 AR i p 2 I HEZR R B, 1T
R CT BB R A HATE 3R . BT, B 25 0] AL A v AL
IR ABATEML, T B SR B R A XNE R . fa, FAT R x g
2 CT WQBURARIEAT 755, 20 3 PPAS TSI & x 2k CT AR gLl 1 CT 1§ 0L T Y
KMCR . FEX AR g, ATEIUS T AREMEER . %A B e i
SERART B ERPE A SE R, AR RO T M R A R 52 AT I R T x P CT R %0
A SRS O IR B D7 YR AESE BV TSR A E DT T Y SR R FRATTRF 1/ x Bk
CT R BAISAR BERT AL . SERFIREAY, AT SR R ARt CT. BEYy CT ATk CT
SFRB .

Primary author: 2%, {855 (& REFT)
ey

Presenter: 2=, {875 (5 BT

Session Classification: ¥ 7473 2 20

April 29, 2025 Page 38



2023 4FE BEJUrE ... / Report of Contributions Predictions for the feed-down pel...

Contribution ID: 40 Type: not specified

Predictions for the feed-down peaks at the X XX and
X XM+ threshold in X_X—X/KXX(X)

Monday, 25 September 2023 11:20 (15 minutes)

We demonstrate that triangle singularity (TS) and box singularity (BS) mechanisms can produce
unique narrow enhancements at the A.D and A.D* thresholds in the invariant mass spectra of
J/vp and J/ippm, respectively. Taking into account that such mechanisms only depend on the
initial 22*)1‘)(*) interactions near threshold within the TS or BS kinematic regimes, the A.D and
A.D* threshold enhancements can be regarded as a feed-down phenomenon originated from both
the heavier pentaquark decays and the D) scatterings from the continuum. A search for
these structures in the J/v¢p and J/¢¥pr spectra in both exclusive and semi-inclusive processes
will provide a smoking-gun evidence for the hadronic molecule nature of these observed pen-
taquarks and clarify the role played by the TS and BS in the near-threshold dynamics.
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Achieving a linear magnetostrictive effect in
textured MnCoSiGe alloys
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TiNiSi-Type MnCoSi alloys have attracted much attention as a potential magnetostrictive material,
owing to the magnetic-field-induced metamagnetic transition. In the present work, the textured
bulk MnCoSi alloys with [100]o preferred orientation were prepared by a multi-stage thermal
treatment. Giant magnetostriction was achieved as much as -5268 ppm in the [100]o oriented sto-
ichiometric MnCoSi alloys at 300 K and under a magnetic field of 3 T. The substitution of Si with
Ge element results in a linear magnetostrictive behavior in the [100]o oriented MnCo0Si0.84Ge0.16
alloys, which means that large magnetostriction can be obtained under a low magnetic field. The
magnetostriction for the MnCoSi0.84Ge0.16 alloys reaches up to -327 ppm and -330 ppm under a
magnetic field of 0.5 T at 280 K and 300 K, respectively. In a magnetic field of 1 T, the magnetostric-
tion of the MnCo0Si0.84Ge0.16 alloys is -923 ppm and -821 ppm at 280 K and 300 K, respectively.
Through the systematic investigation of the crystal structure, microstructure, and magnetic proper-
ties of the MnCoSiGe alloys, the achievement of a linear magnetostrictive performance is ascribed
to the enhancement of magnetization and decreasing of the width of martensite variants. Our
work greatly enhances the low-field magnetostrictive performance of MnCoSi-based alloys and
makes them of interest in potential applications.
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Double Higgs searches and exploration of fast
simulation

Monday, 25 September 2023 17:40 (15 minutes)

Since the discovery of the Higgs boson in 2012 at the CERN LHC, the Standard Model has been
proven to describe most of the observed phenomena up to the TeV scale. However, there are still
important aspects of modern science that are not covered by this theory, such as dark matter and
the nature of gravity. Many beyond-the-Standard Model (BSM) theories attempt to include these
aspects by predicting additional spin-0 or spin-2 particles coupling to the HH/HY. This presentation
will introduce various analyses of the resonance decays to double Higgs at the CMS experiment.

Machine learning methods have now been widely applied. The Diffusion model can be used to
simulate the energy deposition distribution of high-energy electrons or photons in electromagnetic
calorimeters. By incorporating the Diffusion model into simulations, it is possible to predict the
energy deposition distribution more quickly and accurately, thereby improving the efficiency of
Monte Carlo (MC) generation.
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The First LHAASO Catalog of Gamma-ray Sources

Monday, 25 September 2023 12:35 (15 minutes)

Abstract: We report the first catalog of TeV gamma-ray sources realized with the most sensitive
wide field-of-view TeV telescope ever built. Since January 2020, it continuously surveys the north-
ern sky with field of view ~ 2 sr and >90% duty cycle. Using 508 days of data collected by full array
of LHAASO-WCDA and 933 days of data collected by LHAASO-KM2A, 90 sources were detected
significantly, including 5 extra-galactic sources. 32 of these sources have no known TeV coun-
terparts within 0.5 degree. In this talk, detailed analysis will be presented including background
estimation, searching strategy and summary of the catalog.
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Measurement of the cosmic ray proton spectrum
around the knee region with LHAASO

One of the main scientific aims of LHAASO is to measure the energy spectra of cosmic rays for
individual mass compositions. LHAASO is made up of three detector arrays, which are WFCTA,
KM2A, and WCDA. The three detector arrays can achieve hybrid observation, so several extensive
air shower observables that are sensitive to mass compositions can be measured simultaneously.
ROOT-TMVA package is used to combine these component-sensitive parameters for selecting pro-
ton events. The selected proton events have a purity of over 90%. The data used in this work
are collected between November 2020 and April 2021. We have also studied the associated system-
atic uncertainties, including those introduced by the composition models, proton selection, energy
reconstruction method, and hadronic interaction models.
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