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Experimental Physics Division (EPD)
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Neutrino Physics High Energy Frontier
Daya Bay, JUNO, ExO, DarkSide, COMET CEPC, LHC (ATLAS/CMS/LHCb)

|
{;:?:;i :;; . |: Generat& Calibration Analysis
. g % = | Simulation | Reconstruction
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: é ﬂ | JUNO Offline Software |
L] > £ L 2 L 2
FEB % 32 . 3 T g - SMNIPER External Libraries (EL)
(ASICx 36) 1 = Framework Roat, CLHEP, Geantd .. |
. far .
Detector Electronics Trigger, DAQ, DCS Software
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Complete chain of design, construction, and operation of large-scale experiments, R&D of advanced technology

178 staff, 443 temporary (including postdoc, students), totaled 621 people (Dec. 2024)




Research Groups in EPD

(BESIID (JUNO ) ( CEPC ) (ATLAS) C cMs D (LHCh ) ( ©

Hadron Physics l 1 l l l l

OMET, Belle-II, PANDB
nEXO, DarkSide, AMS

Neutrino Groups (I, 1) ® ® ® ® ® ® o
High Energy O . O o ® ® *—
Detector Groups (|, “’ ® ® ® ® ® ® Matrix organization
LLL\
it Grouped “permanently”
Software @ ® ® @ ® ® o by resgarcb area or .
expertise, “temporarily
by projects
Electronics ® ® ® o @ ® o — .
Close collaboration &
effective support among
Trigger & DAQ o @ o - o - @ > Groups
Mechanics g ® r ’ ’ ? ?_.



Members in EPD 4

Trigger & DAQ

7%
Softeware Groups

13% 22% Faculty 7180
(5 international Prof.)
Neutrino Postdoc - 28
Groups (15 international)
12% , Student ~ 171
l___Electronics
14% Visiting student ~ 163

Mechanics

5% ,

/ Planned recruitment:
Hadron  Faculty: 5~10/yr

24 Physics )
1o Postdoc: 50— 60 /yr



Hadron Physics - BESIII

Beijing Electron Positron Collider (BEPCII) World’s largest T — charm data sets in et e~ annihilation
r g > ﬂ‘ e ‘(.‘ 1 | T T T ‘ T T T | T T T T |:
bm energy: 1.0 - 2.3(2. 45) GeV \, fw&' ’/,// ( 10* E | After 15 of years data taking: 201" y(3770) _|
'/ﬂ S B o g } _‘_(\ . : ] E Total Int. L: ~50fb™ o E
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1989-2004 (BEPC): = ’ R =
Lyea=1.0x10% /cm2s - e ! } :
2004: T boee s =
\ . : started BEPCIl upgrade, = =
BESIII BESIII construction = . 2 -
‘ detector o i o * 2008: test run 10—1 E | 1 1 1 | 1 1 1 | 1 1 1 1 [ S
\" B Z N > > ©  2009-now (BEPCII):
A & O RE e 8P Lo 1.0X10%/cm?(4/5/2016) ° ’ ’ i
\ y [\ _ i 2020: energy upgrade to 2.45
s : LB AT, GeV & top-up mode

140
~600 members (more than 130 from outside of China) 120 :Z:tbre(Phys Com) .g(tzz)ted
from 84 institutions in 17 countries 100 ™ Submitted

80

* Hadron spectroscopy, QCD exotics: glueballs, hybrids, XYZ’s,... 4
e Charm flavor physics: CKM matrix, decays constants, ... 2

* Precision measurements: R-values, time-like form factors, ...
BEPCII-U: 3x upgrade on luminosity; Ecms =5.6 GeV (2025)

o O

Rich physics programs: 60 i
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2018 2019 2020 2021 2022 2023 2024



Neutrino Physics - JUNO

A multi-purpose neutrino observatory Civil construction completed.
Determine neutrino mass ordering (~4a) Installation work has started in Dec. 2021
Precision measurement v-oscillation parameters (<<1%) I;:m.d f|:|ng st?(rted. on 2024'122';285
Other rich physics: Supernova v, Geo- v, Solar v, ysics data taking In summer

Nucleon decay, Exotic searches Exciting results will come in next a few years!
’ ’ * By 2030s, upgrade to search for Ovpf3
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High Energy Frontier - ATLAS

» 14 Staff (3 international)
» 30 postdocs + Ph.D. students

» Topics :
v High granularity time detector (HGTD)
v' LGAD sensors chosen by CERN
v"  IHEP played a leading role in HGTD
v'  Project leaders, L2/L3 conveners
v' Upgrade of Inner Track (ITK)

v" Physics with rich directions:
SM: Higgs, Di-Higgs, W mass
New Physics: SUSY, Higgs-related BSM

Physics hlghllghts

SUSY SEARCHES

New World?

HIGGS PHYSICS

Our World

HGTD detector : IHEP plays a leading role

stpensmg with GIumgTool

Nature 607 (2022) 52
g

‘| Firststau,
exclusion
limit in |
ATLAS |

shielding
cages

g
e N

Contribution to the combined
urements

higgs meas

PRL 131,061802 (2023)

' . ; lheG N,
HGTD Week j’g‘ 2024 “"dﬁ

EPCI 79 (2019) 205

Cabinet

ITK: Responsible for 10% barrel strip module
ITk Strip Detector Module

o .

Clean room in IHEP

Wire Bonder W
Probe .
A Dry Box (x4) Electrical Test

Station




High Energy Frontier - CMS

* IHEP CMS group: 10 staff, 30+ postdocs and PhD students

* Strong involvement in a broad physics program
* Higgs, new physics searches, Top and EW precision measurements

* Detector performance and physic object studies

* Well-established labs and heavy commitment in the
upgrade projects B
* CMS High Granularity Calorimeter (HGCAL) module assembly center ar
* CMSIRPC/RPC endcap backend electronics and trigger system R&D “
* Participation in HGCAL beam and system tests, CSC GIF++ at CERN

-
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High Energy Frontier - LHCb

All faculty members joined IHEP in the past 6 years Heavy flavor physics
Jianchun Wang Yiming Li Shanzhen Chen Zijun Xu Xuhao Yuan * Hadron spectroscopy and new particle searches

. - v YT

* CPviolation and CKM parameter studies

o ~~ e B T S e mon P o e e ol ome oo omey mmm e
% 140 ——data
Ei — total fit
bur 1200 . excited =’
% 100 non-resonant
g ok background
ke
S 60
= 40
5 professors, 1 electronics engineer, 2 computing engineer, 2 visiting scientists 20 3 . \
] ) TR S 7 T TR YO A RRRTRLIR d. o 3
2 post-doctoral researchers, 14 post-graduate students 08800 2850 2000 2950

M(AYK™) [MeV]
High-precision, radiation-hard silicon detector
*  LHCb Upstream Tracker (UT) installation & operation
* Silicon pixel detector R&D for LHCb upgrade and CEPC
* Silicon detector module assembly for AMS projects uT

1719 mm

UTbX

AMS LO CEPC / LHCb uTbY

/ 1528 mm




High Energy Frontier - CEPC

* CEPC: an e*e” Higgs factory producing H and W/ Z bosons and top quarks aims at
discovering new physics beyond the Standard Model with energy scale of 10 TeV or
even higher. Propose to commence construction in ~ 2027 and deliver data in 2030s

* CEPC + SppC complex proposed in 2012 right after the Higgs discovery
* Conceptual Design Report delivered in Nov. 2018, 1st for circular e+e- Higgs factory
* R&D ~ready, accelerator TDR released at Dec.2023, high-impact innovations

* Focuses in near future:
* Accelerator Engineering Design Studies
* Physics studies, especially Physics White Papers
e Detector: TDR study towards a reference detector

Off-axis injection / _ Off-axis injection

« 100 km circumference ‘ Bootter
« Energy 90-240 GeV, can be upgraded to 360 GeV On-axis infection / \_On-axis injection
« Updated to a Proton collider SppC in the same tunnel : ~100 TeV




Advanced Electronics development

* EPD electronics group: 23 staff, 15+ PhD students

* Three major research directions %
* Application Specific Integrated-Circuit (ASIC) NRT

* Advanced backend electronics system design F ;Eﬁﬁ-m_\i SOEE
1y

* Advanced electronics technologies (packaging, cooling,

9 18.1C % F THE . 1INE s ACAI 2 IY = SC C o o
communication...) ARLPLPL AP %’
* Long history and full chain of design capabilities for the RN e “ i!”l‘ Y K
N'D N/ e o g
electronics systems in large particle experiments ‘ et ' &

n = 0
* BESIIl, Dayabay, JUNO, LHAASO... Y
* One of the largest electronics groups in the HEP field in China

] | == e Betes o Uy -
o 4 5 ; e PR Carrier board
14 modulesw. T R R

_____

Frontier R&D for world-leading detectors

The first X-ray pixel detector in China for light sources Deep involvement in wide int-col.



Recruitment opportunities

Current
composition
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Softeware
13%

Neutrino
Groups
12%

Mechanics
5%

Trigger & DAQ
7%

Detector
Groups
22%

____Electronics
14%

/ Hadron

5/ Physics
11%
DAYA BAY

BEPCII/BESIII

CEPC

Planned recruitment:

2020

2030 2040 2050

* Depending on project
requirements, the LHC postdocs
may need to station at CERN

Faculty: 5~ 10 /yr
Postdoc: 50 —60 /yr

Projects Contacts

JUNO Liangjian Wen (wenlj@ihep.ac.cn)

BESIII Shuangshi Fang (fangss@ihep.ac.cn)

CEPC Xinchou Lou (xinchou@ihep.ac.cn)

ATLAS Joao Guimaraes Costa (guimaraes@ihep.ac.cn)
CMS Mingshui Chen (chenms@ihep.ac.cn)

LHCb Jianchun Wang (jwang@ihep.ac.cn)
Electronics Wei Wei (weiw@ihep.ac.cn)

Detector = Miao He (hem@ihep.ac.cn)

Tech Mingyi Dong (dongmy@ihep.ac.cn)
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Benifits

We offers :

Sufficient start-up funding

Competitive salary

e support from Chinese Academy of Sciences
e support from Local government
 Dongguan city (CSNS), Kaiping city (JUNO), Jinan city

Relocation expenses
All standard benefits: insurance package, housing subsidy etc.
Help in enrolling children in kindergarten and school



