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Atlas Phase I: Muon New Small Whell upgrade
STAR-ITPC upgrade

PandX-Il Calibration & PandX-4Ton PMT system
CEPC : CMOS Pixel Sensors

LHAASO PMT System and ED Testing System




?ATLAS ATLAS Phase I : Muon NSW Upgrade (2014--)

EXPERIMENT

® China contribution:
O 128 sTGC chambers @ SDU

O 1840 Front-end readout (FEB) boards @ USTC
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First module pass cosmigtest

From Chengguang Zhu

® sTGC mass production @ SDU

v 20% of chambers have been made

v First complete quadruplet arrived at CERN. It is the

first completed quadruplet of sSTGC community.

Position resolution of the 4
chambers are measured in
the cosmic test to be

~100um

The relative rotation of the
4 chambers are measured
in the cosmic test to be
less than 0.1mrad

Delta_position_of_other_3_with_Chamber_1




STAR-TPCHY [B] #5572 = T+ 2% 22 = Wit il

From Qinghua Xu
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From Qinghua Xu

Gas gain distribution of anode wires
Left i :
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PandaX-ll

From Meng Wang

PandaX-Il &
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PandaX-4Ton

From Meng Wang

« [R5 PMT % 4t
* Top: 169 3-inch R11410-23  Hamamatsy
« Bottom: 199 3-inch R11410-23
* Veto system: ~140 1-inch R8520

Low temperature
chamber

Teflon
supporter

Electrodes
and shaping

Bottom Cu
plate

Bottom PMT array,
Veto System 3”




Finished the CEPC CDR on silicon tracker

4 components

SIT — Silicon Inner Tracker

From Meng Wang

SET — Silicon External Tracker —tesor

ETD — Endcap Tracking Detector =,
FTD — Forward Tracking Detector

350

Radius R [mm] 2 [mm] Material budget [X] 300

Layer 1: 153 3713 0.65% 250
Layer 2: 300 664.9 0.65%

Layer 3: 1811 2350 0.65% 200
Diskl: Rp=39  Ru=1519 220 0.50%

Disk2: Ry =496 Ry =151.9 3713 0.50% 1o0

Disk3: Rp=701 Royu=2089 6449 0.65% 100
Diskd: Rp=793 Ry =300 846 0.65%

Disk5: Rp=927 Ry =309 1057.5 0.65% 50
Diskk  Rp=419.3 Ry =1822.7 2420 0.65%

Table 4.5: Main parameters of the CEPC silicon tracker.

- SET I
|
I'a
I B
| K
TPC 1
4 I
// 0 |
7 |cos8]=0.923
- ) )
= P _
- e //
= ~
- y P
- Ve FTD ’//
- -7 lcosB|=0.969
- ~
- ~1
- -
- -~
- -
- P
= P
L -~
- .
- -
- |
’/
2 T |cos@]=0.993
oedocoperaenogeee kel et el | R R [ L
0 600 800 1000 2400
Z [mm]




TCAD simulations for CMOS pixel sensors

110 120 13

140 150 160

0
X (um)

Guard-ring layout

The partially pixel region implementation ~ 4q-11

ATLAS Depleted CMOS sensor (guard-ring simulation):

» After optimization, the breakdown occurs at -240 V
(previous -80 V).

» Breakdown voltage agrees with the TCAD simulations!

» Improved BV achieved - full depleted CMOS sensor
- enhanced radiation hardness.

Leakage Current of LF CPIX V2

_
£ DNW-pixel (0 n__/cm?)
-7 €
5—1 0 ———— NWellring (0 n, jem?)
= ——— DNW-pixel (1x10™ n,/cm?)
g 108 NWellring (1x10'® n,g/em?)
g Ny L Measured breakdown voltage (0 neu/cmz)
0107° T—
107"°

1072

10713

ijlTI IIHIHT] IIIIITITl IIII|'|T|| IIIII|'||'| IIIImT| III”TTT[ﬁT

)]

1 v v by by b b v by by v by
-450 —400 -350 -300 250 -200 -150 -100 -50 O
HV (V)

Collected charge vs. time
le-15

- pixel 17 (0 n,,/cm?)
le-16+ "™ Pixel13 (1el3 Neg/CM
i == Pixel 12 (113 nye/cm
- ®m Pixel 17 (1e13 ny/cm
i Pixel 13 (1e14 ngg/cm?)
| Pixel 12 (114 ngo/cm?
i Pixel 17 (1e14 ng,/cm?) =

le-174

D

Charge (C)

impmgmg poin

le-184::

=4 Pixel 17 - 2 =

o - / Pixel 13
1e-194..
e19 ] Pixel 12

le-13
Time (s)

CEPC CMOS sensor (transient simulation):

» The “Pixel 13” could collect 1739 e-, and reduces to
887 e- after 114 n,,/cm?2.

» The neighbors (“Pixel 12” and “Pixel 17”) collect
charge by diffusion and lose the charge collection
capability after 1e14 ng,/cm2.

Fluence (neq/cm2) 0 1 x 103 1 x 10**
Pixel 13 (electron) 1739 1191 887
Pixel 12 (electron) 409 64 8
Pixel 17 (electron) 321 21 |
Publication:

Simulations of depleted CMOS sensors for high-radiation
environments, J. Liu et al, 2017 JINST 11 C11013




R&D for a CPS based telescope

The position requirements for the next generation collider
experiments will reach a level of a few microns, for instance,
» ILC(<4 um),

» CLIC(3 ym vertex, 7 um tracker),

» CEPC(3-5 um)

The telescope mainly consists of:

» Two arms, each hosting 3 reference planes

» One or four high spatial resolution CMOS pixel sensors
on each plane. Pixel pitch 16 um by 16 pm =2 ~ 3 uym
spatial resolution

» DUT mounted between the two arms

» Crossed scintillators for trigger

» DAQ

A new beam telescope which could offer the spatial resolution of 3
um with a 1.5 GeV electron test beam (BEPC test beam) is under
R&D.

p = 1.5 GeV, dz = 20 mm, dx/X,= 0.001, sigma,, = 3 pm > sigmay,; = 2.88 pm

Reference plane

Scintillator >
—~
7

From Meng Wang

3D motorized stage

/ Metal frame

2D motorized stage

Oy VS. Opyr

g —p=1.5GeV
[ |—p=5GeV
E |=—p=120GeV

dX,=0.001

dz=20 mm

Module layout

A ‘o ix2 (Geant4 based)

simulation



From Dong Liu | Large High Altitude Air

wisst s Shower Observatory
KM2A:

* 5195 EDs
* 1171 MDs
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LHAASO ! .
B % F & BN 3 From Dong Liu
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PMTEI;LE%UF\[H ifﬁ From Dong Liu

Uniformity of Cathode
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anode output charge of high light/pC
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From Dong Liu

EDFH 28 i 2 4iCoRaRS

) Scintillator

NAIIE

(¥ A3 AA WA

CoRaRS (Cosmic Ray Reference System)

EOBESIANPIEUNY
TGC: Ml

« ATLAS p Zill#s L =
C A o
FERKT I8 A EDER I &=
] LA A EDHEE IR

325 cm

si0}09)op polsa) JO sialke| Jybig

il e il i

CoRaRSHAR St HE

e AR 1.2m x 1.5m
fisk =R 25Hz
B 6] 50 A ~640ps ) Scintillator
(LB 7y PEAG B <1cm

I B2 156/ 1 17



From Dong Liu
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® (C++ & Python

® Modular Design

Loop . .
Fire Incident

Fire Incident
Algorithm 4
Algorithm 5

. I
|
TopTask SubTask SubSubTask

® SCFFFATALEL

Muster |. SniperTbbTask in Thread #1
® 7 73 | II Thread Local Thread Local
B s 2 AF AL spawn (N) Algorithm #1.1 Service #1.1
NO IR SniperTbbTask in Thread #2
(\Q&% Global Res. g oo oek A
A\
..... @00\ Thread Local
" i e
. )
3 . = — =t — - ° Thread Locil .
—— - PY Resource Copies

’*- o &SIk R
® JUfH RN




AT RE TR BT PR R R B T

BB R B SE R M B 5 B R K e BoR

FETROOTE RS — R RF(VUVID)FF & B B 5 B Fa % Smart Reference

Wit TIUNOSEI B A, SCIL T JUNOBEHI BRI B Z kBRI RR, 187 T 1/ofkRE
WIT T LHAASOSEIG IR AY, IEFEREAT IR

Simulation} =3

Calibration} =3

Reconstructi ion ’
vector<SmartRef*> m_header
TTimeStamp m_timestamp l

EvtNavieat EvtNavigator EvtNavigator
MEMORY ! avigator SimHeader SimHeader
|—SimHeader CalibHeader CalibHeader
RecHeader
SmartRef m_event SmartRef m_event SmartRef mevent [ @ ______________________ Jl _____________________ @ ___________
avigator avigator avigator
CalibHeader RecHeader
FI LES CalibCDEvent RecCDEvent
i i il el
H i el

Data Buffer

EvtNavigator : | EvtNavigator: | EvtNavigator: | EvtNavigator: | EvtNavigator :
n-2 n-1 n n+l n+2

CPC 41(6): 066201 (2017)

possible Reference. -~~~
for IBD .-~
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Severs

$E e e SR Ry vt

< Database Interface (DBI )

:\

Database

Postgres

Oracle

Sqlite

Clients

-

HTTP

5T

Frontier

administrators

cache

\. J

B Client-Server Structure,

they are separated

B |n server side, underlying database is flexible

B |In client
H July, 201

sides, several methods available
8: First review by JUNO collaboration

B The system will be used by other experiments.

23
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CPC 41(5): 056202 (2017)

B EERJUNOSEENBLRUG RS, 16FRISFHAERTH Do Do Govao

B UISNIPERAKEZ, EHBESIEREHGIER, K TIOEE

framework EDM & I/0 analysis
BOSS /min 1.0 135.0 34.6
SNiPER /min 0.18 13.1 31.2
gains 5.6 10.3 1.1

B X[EnEXOSLIE IE AT M

B EBESRISEE......
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BESIIl Physics at SDU

Study of J /3 and ¥(3686) — AA, 2°2°, Jianbin Jiao, etc. ,Published in P.R.D
95, 052003 (2017)

* The branching fractions are determined, with much improved precision,

* The polar angular distributions of 1/(3686) decays are measured for the first time,
» Testing the “12% rule.”

Branching fraction measurements of W(3686)—y yx.;, Fred Harry,Jianbin Jiao,
etc.,Published in P.R.D 96,032001 (2017)

« The branching fractions of y(3686)—Y .o 1.are measured with improved precision.

TABLE II. Branching fraction results. The indicated uncertainties are statistical only.

Branching Fraction Events (x10°) Efficiency Branching Fraction (%)
B(y(3686) = vx.0) 4.6871 = 0.0068 0.4692 9.3890 +£0.014
B(y(3686) = yx.1) 4.9957 + 0.0054 0.4740 9.905 £ 0.011
B(y(3686) = yyx.») 4.2021 £ 0.0055 0.4104 9.621 +0.013
B(y(3686) = vy.0) X B(y.o = vJ/yw) 0.0123 £ 0.0081 0.4920 0.024 +=0.015
B(y(3686) = vy.) X By, = vJ/y) 1.8881 £ 0.0053 0.5155 3.442 +0.010
B(y(3686) = vy.») X By = vJ/y) 0.9828 + 0.0041 0.5150 1.793 + 0.008

B(xeo = vI/w) 0.25+0.16

Blya = v//w) 34.75 4+ 0.11

B(y. = vJ/w) 18.64 + 0.08




BESIIl Physics at SDU

Observation of ete-to ¢y, and ¢y, at 4.6 GeV, Qiyun Li, Changzheng Yuan,
Xueyao Zhang, etc. , Published in P.R.D 97, 032008 (2018)

« Observed ete™ - ¢y, and ¢y, for the first time and their Born cross sections were measured
« No obvious signals forete™ - yY(4140) ( ¢ < 1.2pb)

Measurement of the absolute branching fraction of D},(2317)* - n°DZ, Ke Li,

Changzheng Yuan, Xingtao Huang, etc. , Published in P.R.D 97, 051103(R
) (2018)

« Observed D;,(2317)~ signal with >5.80in ete™ - D;*D;,(2317)~ process.
Measured the absolute branching fraction of D},(2317)* - n°DZ for the first time .

Precision Study of n" — yn*n~ Decay Dynamics, Liging Qin, Shuangshi Fang,
Xingtao Huang, etc. , Published in P.R.L 120, 242003 (2018)

* Both model-dependent and model-independent approaches are used

| «= 0.992 - 0.039 ""X ]
[~ B =-0.5229 - 0.039 ; : (C) -1
- &= 0.1990 = 0.0056 P, %
- #x¥ ndf =13 +

Events/5 MeV

Events /5 MeV

25000
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15000
10000
5000
o

pull

1 1 1 X ; = 1 1 1 1 1
0.4 0.5 0.6 0. 0.8 9.9 0.4 0.5 0.6 0.7 0.8 9.9 ¥ 0.8 .9
Mt ) (GeV/c™) M(x*x) (GeV/c™) M(x*x) (GeV/c



BESIIl Physics at SDU

Measurement of asymmetry parameters of A and A decays, (Jianbin Jiao etc. ),submitted to Nature
Physics.

Measurement of BFs for eta‘ exclusive decays using gamma conversion,(Yuming Ma, Shuangshi Fang,
Xingtao Huang) SP’s Approval

PWA of W (2S)-> KsKpi ( Xiaoling Li ), Draft polishing

Confirmation of the X(1840) in J/psi->gamma 3(pi+ pi-) (Liging Qin, Shuangshi Fang, Xingtao Huang),
Memo reviewing

PWA of J /4 - pK*2° + c.c., ( Yuming Ma, Shuangshi Fang, Xingtao Huang),Memo preparing

Analysis of W(2S)->Q*Q)- ,angular distribution and branching ratio,(Jiaojiao Song, Changzheng Yuan,
Xueyao Zhang), Memo preparing.

Search for e* e™— Yy x0,12 With the data > 4 GeV, (Houbin Jiang, Qiyun Li, Changzheng Yuan, Xingtao
Huang) Memo preparing

Precise measurement of e* e—m+m—J/1p cross section and Y(4260) parameters, (Houbing Jiang,
Zhiqing Liu , Xingtao Huang), Memo preparing

PWA of J /Y — vy vy (Tingting Han, Beijiang Liu , Xingtao Huang)

Study of X(1835) and X(2370) (Houbing Jiang, Yanping Huang, Xingtao Huang)

Tracking and PID Efficiency of Kaon ( Tingting Han , Xiaoling Li , Xingtao Huang)
Tracking and PID Efficiency of proton and pion ( Jiaojiao Song, Changzheng Yuan, Xueyao Zhang)



ATLAS Physics at SDU From Lianliang Ma

> Topics: (2017-20183L & £ 10%E L&)
— SM Higgs and top physics
— VH/VBF, H>bb (i, fRiplis, 2=, Mario Jose)
— ggF/VBF, HOWW (F:-ZRAl, FXER)
— ttH, H>Multi-lepton (£, ZHE, 5
— H>pp ()

— Search for new physics beyond SM physics
— Search for heavy Higgs in WW (& 7k, Z5[H)
— Search for di-jet resonance (7K 1%)
— Search for W>tb (E%&)
— Search for resonances of VH and WW (S 3E#%, #%F L, 28, Mario Jose)



R

SEIS FER AIIH>bb From Lianliang Ma

= FEROTHEAEZIEHSDbD, MEFETRH T 5RES WG
ZMA . SER%, Mario Sousa, Z=ill, iER,

5 EMEZEFEIVH, H>bbfE5: 4.90 (Fii4.30 ) , BAAVBFAIttHIT #2152
5.40 (Ti#15.50 ) , arXiv:1808.08238 (accepted by PLB).

FETEk: /£WH, H->bb QCDA AL A4 A R EEILA, VH AT BEK
gt atr, SEMARE T/EH M Approval Talk, fH{Fmain notef4m%E
arXiv:1808.08238

o UL SR L e e e e e e e
- ATLAS —e- Data

-y
(o2]

F {s=13TeV,79.8 " B VH, H — bb (1=1.06)
16 :_ 0+1+2 leptons Diboson _:

[ 243 jets, 2 b-tags £ Uncertainty

- Weighted by Higgs S/B Dijet mass analysis
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Events / 10 GeV (Weighted, backgr. sub.)

WH, H->bb }L/

) m,, [GeV]

JHEP12 (2017) 024 b7 ”

llIllllllklllAlllklll‘llll\lll‘l’
40 60 80 100 120 140 160 180 200




B R RtHRY P AT R

ZH NG T, SER

> <

6.3 0 (5.1 o)

From Lianliang Ma

B FAkttH AR, A E AR 5T i &

HIXEZ B RENWEEIMHE 55 410 (BiA2.80), BLAHALS T4 R 5

> FEETTHL: S ER T (non-prompt) A JE A A1 2 A5 B Hr

E I IA1I'LIAIS rrrrrrrrEer I¢I l);tal L E T I T T T T I T T T T I T T T T I T T T T I T T
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SM Higgs: H2>upu

From Lianliang Ma
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2| PN R~

TEETTER - MR AN, SCEFcontact editor, Ziit AT, ATLASFICMSHELA 54T
Phys. Rev. Lett. 119, 051802 (PRL ZmfEHE#H L)
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Search for a Heavy Higgs with H>WW-=>Ivlv

From Lianliang Ma
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S5 N RUKR], RYER, ZFH, e, k#5g, SiER

FForEk: FHEUL, WHetsflitt, AR REM T, WS RS0 904,
i Fr 4 i Approval talks, Support noteff)4w#5, & Contact editor

Eur. PHys. J. C 78 (2018)
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SM Higgs: H>WW*

From Lianliang Ma
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Search for Di-jet Resonance
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From Lianliang Ma
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STAR
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From Qinghua Xu
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STARFERELEREH P EL 754l

From Qinghua Xu
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Cosmogenic neutron production at Daya Bay

= Muon induced neutrons and isotopes are major background for underground
low background experiments

(CI\ -
E : LVD-corrected L
To rexi — e ===
RN B e
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n N;l Lm)g p % ) ) {/,.r‘ , DYB-EH3
;\ 10 :_ /’,'('IZ‘)YB-EHZ
' : g [ /7 oveen
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. . . . E B ,'I. 50 x10°
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. . . O:i(l)i P v Geant4 Predictions
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08SE L * Global Fit
* p :the measured density of Daya Bay’s GdLS oo i - Wangetal
10_5 0'07060 r)‘l 6‘2 (;3 (;4 éi (;6 (;7 és 6970 =:=:=:= Kudryavtsey et al
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= Jie Cheng, Xingtao Huang etc. , Published in P.R.D 97, 052009 (2018)



sin?20,; and Am?_,, measurement with n-H

Comparison of rate and positron
spectrum between measurement and
prediction

Detector Energy Model

* More energy leakage
Complete analysis chain:

- Signal rate and shape

« Background rate and shape

* Predicted signal shape with
detector response considered

* Full systematic error analysis

» Fitter is built and working
Current status :

* Rate preliminary result is ready

« Shape analysis is in the finalizing
stage
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From Meng Wang

SN@10kpc
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B R S 4 ESCIERE R BISVD R AR BN A AN ) e S8 e
BX51BD. pESAHIeES/MIE, [FIIfSKHl / EIRIEHHT 2 i i fe s =i,

M E: Hui-Ling Li et.al, Towards a complete reconstruction of supernova neutrino
spectra in future large liquid-scintillator detectors, Phys. Rev. D 97, 063014
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