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ATLAS Heavy Particle Searches™ - 95% CL Upper Exclusion Limits

ATLAS Preliminary

Status: March 2023 [£dt=(3.6-139)fb! \s=13TeV
Model t,y Jetst ET™ [rdtfb] Limit Reference
L] T L] I L] 1 L] L] L] T LI I L] 1 L] L] L] L] L) I L] L] L] T
. ADDGkk t+g/q Oe,u,t,y 1-4j  Yes 139 | Mp 11.2TeV n=2 2102.10874
QC) ADD non-resonant yy 2y - - 36.7 Mg 8.6 TeV n =3 HLZ NLO 1707.04147
& ADDQBH - 2] - 139 | Mu 94TeV n=6 1910.08447
S ADD BH multijet - >3] - 3.6 Mg, 9.55TeV n=6, Mp =3TeV,rot BH 1512.02586
© RS1 Gk — yy 2y - - 139 Gkk mass 4.5 TeV k/Mp = 0.1 2102.13405
= Bulk RS Gy —» WW/ZZ multi-channel 36.1 Gy mass 2.3 TeV k/Mp; = 1.0 1808.02380
w Bulk RS gk — tt 1e,u >1b,>1J/2) Yes 36.1 gkk Mass 3.8 TeV r/m=15% 1804.10823
2UED/ RPP leu 22b,>3] VYes 36.1 KK mass 1.8 TeV Tier (1,1), B(AMY) — tt) =1 1803.09678
SSM Z’' - ¢t 2epu - - 139 | Z' mass 5.1 TeV 1903.06248
@ SSMZ" - 77 27 - - 36.1 Z’ mass 2.42 TeV 1709.07242
= Leptophobic Z’ — bb - 2b - 36.1 Z’ mass 2.1 TeV 1805.09299
@ | Leptophobic Z’ — tt Oeu >1b,>2J Yes 139 | Z’ mass 4.1 TeV M/m=12% 2005.05138
S  SSMW’ -ty Teu - Yes 139 | W’mass 6.0 TeV 1906.05609
o SSM W’ — v 17 - Yes 139 W’ mass 5.0 Tev ATLAS-CONF-2021-025
S SSMW’ - tb - >1b,>1J - 139 | W’ mass 4.4 TeV ATLAS-CONF-2021-043
] HVT W’ — WZ model B 0-2e,u 2j/1J  Yes 139 W’ mass 4.3 TeV gv =3 2004.14636
O HVTW - WZ o 00 modelC 3eu  2j(VBF) Yes 139 | W’mass 340 GeV gven =1 =0 2207.03925
HVT Z — WW model B Teuw  2j/1J  Yes 139 |2z mass 3.9 TeV gv =3 2004.14636
LRSM Wg — uNg 2u 1J - 80 | Wg mass 5.0 TeV m(Ng) = 0.5TeV, g = gr 1904.12679
Cl qqqq - 2j - 37.0 |A 21.8TeV 7, 1703.09127
— Cl ttqq 2eu - - 139 A 35.8 TeV um 2006.12946
O Cl eebs 2e 1b - 139 A 1.8 TeV & =1 2105.13847
Cl puubs 2u 1b - 139 A 2.0 Tev g=1 2105.13847
Cl tett >leu  >1b>1j Yes 361 |A 2.57 TeV |Catl = 4n 1811.02305
Axial-vector med. (Dirac DM) - 2] - 139 Mmed 3.8 TeV 84=0.25, gy=1, m(y)=10 TeV ATL-PHYS-PUB-2022-036
S Pseudo-scalar med. (Dirac DM) O e,u, 7,y 1-4j Yes 139 Mped 376 GeV 8q=1, gy=1, m(x)=1 GeV 2102.10874
Q Vector med. Z’-2HDM (Dirac DM) O e, u 2b Yes 139 mz: 3.0 TeV tanfB=1, gz=0.8, m(y)=100 GeV 2108.13391
Pseudo-scalar med. 2HDM+a  multi-channel 139 m, 800 GeV tanp=1, g;=1, m(x)=10 GeV ATLAS-CONF-2021-036
Scalar LQ 1%t gen 2e >2j Yes 139 LQ mass 1.8 TeV p=1 2006.05872
Scalar LQ 2™ gen 2u >2] Yes 139 | LQmass 1.7 TeV B=1 2006.05872
Scalar LQ 3™ gen 17 2b Yes 139 | LQS mass 1.49 TeV B(LQY - br) =1 2303.01294
O Scalar LQ 3 gen Oe,u  >2j,>2b Yes 139 |LQ;mass 1.24 TeV BLQY - tv) =1 2004.14060
= Scalar LQ 3 gen >2epu,>17t>1),>1b - 139 | LQd mass 1.43 TeV BLQY - t7) =1 2101.11582
Scalar LQ 3™ gen Oeu,>17 0-2j,2b Yes 139 | LQY mass 1.26 TeV B(LQY - by) =1 2101.12527
Vector LQ mix gen multi-channel 21, >1b  Yes 139 LQ; mass 2.0 TeV B(Uy — tu) =1, Y-M coupl. ATLAS-CONF-2022-052
Vector LQ 3" gen 2e,u,T >1b Yes 139 LQ; mass 1.96 TeV B(LQY — br) =1, Y-M coupl. 2303.01294
> VLQTT - Zt+ X 2e/ou/>3eu 21b,>1] - 139 | Tmass 1.46 TeV SU(2) doublet 2210.15413
= @ VLABB - Wt/Zb+ X multi-channel 36.1 B mass 1.34 TeV SU(2) doublet 1808.02343
I o VLQ Ts;3Ts5/3|Ts;3 » Wt + X 2(SS)/>3 e,u >1b,>1j  Yes 36.1 Ts/3 mass 1.64 TeV B(Ts;3 > Wt)=1, c(T5;3Wt)=1 1807.11883
S E VILQT - Ht/Zt 1e,u  21b,>3] VYes 139 T mass 1.8 TeV SU(2) singlet, k7= 0.5 ATLAS-CONF-2021-040
86 VLQY - Wb le,u  21b,>21) Yes 361 | Ymass 1.85 TeV B(Y — Wh)=1, cp(Wb)=1 1812.07343
=" VLQB - Hb Oep >2b,>1j,>1J - 139 B mass 2.0 Tev SU(2) doublet, kg= 0.3 ATLAS-CONF-2021-018
VLL 7' — Z7/H~ multi-channel ~ >1j Yes 139 7/ mass 898 GeV SU(2) doublet 2303.05441
© . Excitedquark g* — qg - 2j - 139 q* mass 6.7 TeV only u* and d*, A = m(q*) 1910.08447
S § Excited quark g* — qy 1y 1j - 36.7 q* mass 53 TeV only u* and d*, A = m(q*) 1709.10440
u>_<| O Excited quark b* — bg - 1b1]j - 139 b* mass 3.2 TeV 1910.08447
Excited lepton 7* 27 >2j - 139 7* mass 4.6 TeV AN=4.6TeV 2303.09444
Type Il Seesaw 234epu >2] Yes 139 | N®mass 910 GeV 2202.02039
LRSM Majorana v 2u 2] - 36.1 Ng mass 3.2 TeV m(Wg) =4.1TeV, g. = gr 1809.11105
oy Higgs triplet H** - W*W* 23,4 e, (SS) various  Yes 139 H** mass 350 GeV DY production 2101.11961
s Higgs triplet H** — (¢ 234eu(SS) - - 139 Ht mass 1.08 TeV DY production 2211.07505
S Multi-charged particles - - - 139 multi-charged particle mass 1.59 TeV DY production, |q| = 5e ATLAS-CONF-2022-034
Magnetic monopoles - - - 34.4 monopole mass 2.37 TeV DY production, |g| = 1gp, spin 1/2 1905.10130
v;=13Tev v-=13Tev 1 L1 I 1 1 1 1 1 1 L1 I L 1 1 1 1 L1l I 1 L 1 L
partial data full data 10 1 10 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.
+Small-radius (large-radius) jets are denoted by the letter j (J).
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Overview of CMS long-lived particle searches

CMS Preliminary

March 2023
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140 fb~!
132 fb~?
140 fp~!
132 fb~!
36 fb?

118 fb~!
132 fb!

132 fb!
137 fb~!
132 fp!
36 fb~?
13 fb~?
13 fb~t
39 fb~!
39 fb~?
39 fb~?
140 fb~?
137 fb~!
137 fo~!
137 fb~!
138 fb~!
138 fb~!
77 fb!
118 fb!

98 fb~t

101 fb~!

20 fb~* (8 TeV)
118 fb~*

132 fb~!

117 fb!

137 fb!

137 fo~*

16 fp~!

23



XEF- kg

arXi1v:2405.18149

,CMS 132 b (13 TeV)

Observed local p-value

Local significance:2.90
107 Global significance: 1.3¢ E
""""""""""""""""""""""""" S ERCCSOSTTIRRRRREN I W

107 E

70 75 80 85 90 95 100 105 110
m,, (GeV)

#08.16 L FHERIRE

oy x B(X— vy) [fb]

arXiv:2407.07546

1 20“_ | I | D | I | D | I | I D | I | D | | D | | | D | I | B I | D _'l
- ATLAS — Observed limit >

[ p i
100 Ys=13TeV, 140f7 Expected limit -
- X = yy, T'= NWA ¥ -

_ Al limits at 95% CL Expected + 1o i
a0l || h
| Expected £ 20 ]
60— —

40

20

lIIII

1 1 1 I | I I | I | I | I | I | I | | I | I I | I | | | | I | I I . | I | I . | Il
02075 80 8 90 95 100 105 110
my [GeV]

24


https://arxiv.org/pdf/2405.18149
https://arxiv.org/pdf/

A F top5 32 7- £ I B (FCNC)

arXiv:2404.02123 q prar /A arXiv:2404.02123
¢2HDM

09
=4 /
|

0.2

ATLAS Vs =13 TeV, 140 o~
..............
H - bb CMS 138 fb' (13 TeV)
‘8 L | T I | L T I'I‘_L'I' I I LI I I rrri I LI S
L i QL

| g2HDM 3
H- vy . No interference; s

0.8~ —Observed ! 102 2
’ | ----Expected )

=TT ! O

excluded o
Bt—>Hu)=0 N : °

I
H-oVWV* —— Observed H-VV* —— Observed 0.6 \ o g.
L ==== Expected 10 _ | E==8 Expected =10 i 10 O
---- Expected +20 B + i i =

Combination > Combination Expected 2D L . o g
] I ] 0.4 - o

N (| T ST S NS ST ST [ B | S SR S o)
0 5 10 15 20 0 5 10 15 20 - o
95% CL limit on B(t — Hu) x 10~ 95% CL limit on B(t — Hc) x 10~ r 11 5

- - —I

@)

32

o)

o

RB(t > Hu) < 2.6(1.8) x 1074 @95 % CL

RB(t - He) < 3.4(2.3) x 107*@95 % CL
% 8.16 FF LIRS 25

CMS: PKU,SYSU...

200 300 400 500 600 700 800 900 1000
m, [GeV]



https://arxiv.org/abs/2404.02123
https://arxiv.org/abs/2404.02123

F3X - YH/HH

arXiv:2403.16926 Submitted to Phys. Rept. PRL132(2024)231801

138fb’1(13TeV) T T 1] T | — T T T [ T rrrrrrrr] T | -
= 1000 [ L L L L L L L L 1 =g — —
> T ' | | R s =) L5 ATLAS B
2. - CMS 1 . o = o E
. 900 :— Observed [imit = 1?2 © - Vs =13TeV, 126-139 fb! —e— QObserved limit (95% CL) =
= ; 13 1 S G ---- Expected limit (95% CL) g
500 E 20 Bl >', 104 1 Expected limit +10 —
r 1 >= = AN imi i
700 | 629| [419| J =10 T S AN 1 Expected limit +20 ;
: : E T — r =
600 |- 754| (486| [179| - = > 2 108 = =
500 |- 2106 |66.8| |240| [334| | 2 ? C ]
[ ] \g/ < 102 = —
400 | 119.2| |73.1| |33.3| |50.3| [19.4| S = = N . §
L | - (@) - D, 3
L - 10 é r - B, O e ]
300 | 1413| [1306| [445| |287| |197| [361| = r o NG ey 7
r ] 3 10'e- —=— bbbb SR -=
L ] Q. - n — ::s =
200 |- 161.7| (132.3| |56.7| [41.7| |416]| [31.0| [154| - , & - —— bbT'T Rl 5
[ 7 10< = - - e =
: ] - - —*— bbyy AL LD T
100 | 151.0| |50.7 | 357 | |47.4| [403| [19.4| | 41| - g 100~ —e— Combined - ~
o = =
O_11|1111|111111111|111111111]1111|111||1111- 10—38 C 11 | l I L oo ol I I I 1

300 400 500 600 700 800 900 1000 1100 200 300 500 1000 2000 3000 5000

My [GeV] M x [GeV]

IHEP.PKU,USTC... 1E08.15 £fE. XEFARS IHEPNJU, SDU...


https://arxiv.org/pdf/2403.16926
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.132.231801

T3k SUSY

® F| F 5k -

K3 2.2 TeV,1.7 TeV 1HEP02(2024)107

* FIHHWh. WW. WZ. L8148 RKI5F-FKT,2augin0, JHEP05(2024)150,JHEP12(2023)167,JHEP11(2023)150
* . ZEA AW ARIRSHSETTHH

PUB-2024- OO7,P44B846(2023)138172

TLRULR™ 2 X TX,

?\II|IIPI|I|II|IIII|IIII|IIII|IIII

:355() r] LI lI L

ATLAS
Vs=13TeV, 139 fb™
All limits at 95% CL

- — — - Expected Limit (+1 Cexp)

I UL I LI | I LI L I L I L I LI LI

ATLAS (Observed) Phys Rev. D 101 (2020) 032009
| LEP observed

100

1£018.16 X

150 200 250 300 350 400 450 500 550
m(T_g) [GeV]

RiIkS

|II|
L

) [GeV]

O

12

m(

é%%dﬁ? arXiv:2402.08347(PRLEZWY), JHEP05(2024)106,ATL-PHYS-

250

200

150

100

S0

Wino ¥ X, = WW % %, ATLAS (s=13 TeV, 139 fb”

—
-
-
-
—

—
—
—
-
—

—
-
—
-
—

pa—
—
-
-
-

—
-
—
-
-

—
—
-
—
—

—
—
—
-
—

a—
-
—
—~
-

—
-
-
-
-

All limits at 95% CL
LEP

- ATLAS Run 1
arXiv:1403.5294

Combination
....... Observed Limit

______ — 1 O_SUSY

theory

)

Expected Limit
(£1 oexp)

Individual Analyses

— Observed Limit
= = [Expected Limit

1L
arXiv:2310.08171

2L0J
m arXiv:1908.08215
arXiv:2209.13935

All Hadronic
arXiv:2108.07586

Illllfllllllll|IIII|IIII|IIII|
lIIlIllIIlllllIllllIIIIIIIIIII

100 200 300 4001 500 600 700 800 9001000
m(x}) [GeV]

IHEP,NJU,SYSU...

27


https://link.springer.com/article/10.1007/JHEP02(2024)107
https://link.springer.com/article/10.1007/JHEP05(2024)150
https://link.springer.com/article/10.1007/JHEP12(2023)167
https://link.springer.com/article/10.1007/JHEP11(2023)150
https://arxiv.org/abs/2402.08347
https://link.springer.com/article/10.1007/JHEP05(2024)106?utm_source=rct_congratemailt&utm_medium=email&utm_campaign=oa_20240520&utm_content=10.1007/JHEP05(2024)106
https://cds.cern.ch/record/2897122
https://cds.cern.ch/record/2897122
https://cds.cern.ch/record/2897122
https://cds.cern.ch/record/2897122
https://www.sciencedirect.com/science/article/pii/S0370269323005063

HAtBSM

arXiv:2406.01656 arXiv:2407.09183

arXiv:2405.09320

138 fb' (13 TeV) 100
— [~ T | T T T I T T T T I T T ‘: T | T T T T = S! E l I ] I | ' ] | I 1 l ] I 1 1 I 1 I I I | 1 1 | | E 1 0 - .
E \ — + Ggs—YY (LO) | 5 Vs =13 TeV, 139 fb~’ ; E:ﬁ:ﬁ ::::: 19150/0 . }% 1 ;_ —;
T 1k \ - - - Expected limit — 3 BSM H-yyyq 1 Expected limit +20 % E -
- - TR = - — _
(% : - 68% expected - Og 10_1 _E_ E= B(=0.05) x Otheory - 2 10_1 B |
Q_ — . oo . = =
= - 95% expected . X S\ —+— VBF channel ..2 = .
o | —e— Observed limit . Q) —+— ggF channel & 10_2 I N et Do N
= 1 c —e— Combined - = E
E107F -~ 2 10-2 © F zAP :
= : . E - Q 103 — 100 MeV, c7g,,=0.003 m ATLAS -
2 : e A . U —— 7 E — 1GeV, c7,,,=0.031m Vs =13 TeV, 140 fb" 3
) i o O 104 | — 10GeV, ¢4, =0.310m — Observed N
o e S e oo e X = — 40GeV, c7y,,=0.480 m --+ Expected =
1 0_2 = 1 | 1 1 1 1 I 1 1 1 1 I\L 1 1 1 | | 1 1 1 j 1 0_3 — —— ~—— 8 : :
1000 2000 3000 4000 5000 O E I l l l l l l l l l l 1\ l l l l l l l l l l 10—5 _51 IIllllll_4.l IIIIlllI_3l lllllll|_2l lllllll|_1l llllllll 1 IlIlIllI 1 IllllIlI 2[ L1l 3
mg (GeV) < 500 1000 1500 _ 2000 _ 2500 3000 107 10" 10~ 10~ 10 T 10 10° 10
S my [GeV] ¢z [m]

ENINERR B FRRYS| ] F

i+ REFIEICF

EM8.15 Vu N.-K. E3FIR
8.16=F%]. Agapitos A.. REFARS


https://arxiv.org/abs/2405.09320
https://arxiv.org/abs/2406.01656
https://arxiv.org/abs/2407.09183

BRI T+ B R BEROR



ATLASFICMSHPhase 2FF25 & S I LHCH 3
HL-LHC X8 Mz Pk Ge £ H )™ ay B ECK . B ORI ARSI = A 272007 Jie

wlg: P EAEREEIIENEARTEM A, AHEEES

O

PN 2

o K

O

O

R

=X i
S kR

AR B IR ROR SO R R Gt

ATLAS/CMS phase 2 2%

b b

ERIN:IEAO

. DU 52 [AIB)TA] 43 B R RN By

-

T b B\ Bt =.4p b
B, SEEETHE. IR P RE Ay

LA AT R £ 4t

HE BiTEE. SRR RN S

= [~

EROR, &

il

7 =l

1 2790% %P5k HHL- LHC

A TN ) L

BT

UL

- Ji1

BV

30



ATLASH 2% %

Improved muon coverage new and upgraded forward
and luminosity detectors

trigger and DAQ

. OB B

Aeay B U
ZAIRIMEs: +

H..

ITk — the new all-Si tracker

new High-Granularity
Timing Detector (HGTD)

increased readout rates TDAQ : _‘;%ﬁﬁﬁ@l MH7~ *ﬁq&K(FPGA)
= R IAR M ES (ITK) - 4 ERE i A R %
Jo g Y LA

i)
HGTD: g €47 Al 7R M 2%(30 ps / track)

23 RPC,TGC,sMDT

31



Phase 2: BI RPC (1Tmm gap)
USTC. SJTU., SDU:

SRR, R, BFF

e Phase 2:HGTD
Phase 2: AEB1E IR MZ3 IHEP. USTC. NJU. SDU:

. MR /g AZ Nao
IHEP, THU: #E@ERREMFKIEE LGAD. f&ERARE INEEBEFZE. SERLA

32



ATLAS ITkK

Wire-bonds

HCCStar Power
Wire-bonds i- - board ABCStar
N a—

Hybrid

~97mm

\
Ty — _

- IHEP Site for ITk Strip Modul
.T] %M/B E Mz 5 :[:EI jtij 4 ' —re - o m Pull Test Wire Bonder

- Cabinet o

J

r [ Weisht . Dry Box (X4) | I
® 1h 4 / l\ /\— | VVEIS | ~ - Station _ E ectrical Test
E 73N /fI I 9 1] l:lj ‘Metrolog \1 3ﬁ! ———— =Y Thermal '

%% Job [E i/\l 13 m2 (é@SO’fZ,:‘I::Lﬁ_) ; g mﬁ ‘_!. :"; | “*‘“': \
Al

LE::/ — YA WD — 2 - s'g\ ) { 3 :-;t;:"; :rl;
BEMZ AL 165 m? (L6T- /7 imi) AL O
j:}-[‘i H 5N EET :[:R‘ Ij\j —ng 1% %&EANIEL m j_\A 1 X 1016 neq/ sz Bl =7 Qﬂ . > ’ i e | | e - :

1EN8.14 FFE SRS

. < -
.




IHEP, USTC., SDU, NJU

z==x3.5m

0.12 m<r<0.64 m

24 <n<4

Ring
»
° .O h
Depletion l
Region
p-type Bulk
—_—————— Anode
- m

.—_.*h_ o _hr_.

ORON 0000000000000
. e[e[ee[e]e]e]0] " nJsy -

1¥ DL EIPH(08/15) EF I SLINFR AR
(REY., B, 5iE. EEEFESIRS)

L EREDT
DR

HV, LV, Cooling plate prototype
Electronics : PEB 1F + flex tails + 54 modules mounted on 4 support units (detector unit)

PAAN
JJ =

34



USTC, SDU., SJTU

* AN H BT
® IRIFS : zﬁﬁﬂasMDT RPCHITGCHE &

ATLAS RPC

e BN R e

* ﬂjt L’»“cht IR RS BERES F?RPC

® ~70 KA. 30058 Z R Mz (= HEBIS, 5 BI 50%). 9004:%

—’

5000 Hij ¥y FL 274 (50%)

Gmundeonuct ~ Graphite layer
- @ Frame L3 \

Induced positive Copper ¢ strlo PET nsulatnng foil Low density filler I

signal on ¢ strip !: ! 3mm

12 mm

\ Induced negative
2™ PET insulating foil 1’ ™ slanal on Rstrip Copper n strip Copper ngund plane

* K,

(1.7 m X 1.1 m)

* g EABEE: 1 mm=E10 2288

¥ i3 H AR BE RS )&/QZ%I'@ 41100 pm

N

Resistive electrode 2 mm BOS
10

- BMS
8-

’?/\BXﬁWii%ﬁ HHH 2 A 2 s (e 15 sMDT)

E 7]

HHEE B AR(50%).

EMS

N/

1GCs

EOS

35



USTC, SDU. SJTU

al

SR e e T,

ATt Al

1F Wit ZRiposter

36



IHEP, USTC

 HIBCTTIRTR . ATLAS ITKR RN %

CAFL, ATLASH:
il BLA ~ 50 ps/pixe

* Pk
(=

b

- AS]

I\

Kk
- Ry

FORBEZ,, 18I E
- WP 1

4 B i IR S

C: IEAE

5 E

1ET

FAR R IRALE

AR E RS TR 28 PR e

A
- N

\)

b

»

R BN 56 F i A I ) 00 T s R A
b R BT AL Bl i

N P ETEHL-LHCEUSL 52 ab 1 7 B8 e €
HH L HIGSE

1 PR T A B

747 (LBNL, CERN, SLACZ) &
AR AR IR Ay . DA i 7] B 7 S ATLAS
DRI AR R i o A DU e 5 VR B, D8R HL-LHC - ERRRL Y HY 52 1

LI 3 H BB LS LT

LR B S 0t A et

LGAD. FESELGAD. 3D 45 4 4 ) 1 L

L],

ST

R SETERY

LY SRR

JL

R

.

AR5 T S E

—

11114

=\
SO RN

RS, TR SRR U E

~N

1

b B Ex

1400

ATLAS Simulation Preliminary

ITk Layout: 03-00-00

— Pixel Strip HGTD [Tk simulated passive material ]
1200 [— =05, =10 =15
} / ’ —=o | H—«-@———/—_—//_\_ A + T
1000 S /, n=2.0
\ - _
800 = |
\_

600 | n=25
400 B ' | :17:3.0
20 2, —:I’] _35
T Ml n=4.0
050 T000 1500 2000 2500 3000 3500 4000
Z [mm]
Variable  requirement result (simulation) e L1 [ St AL
Time resolution < 50ps noise: ~ 30 ps 4x
total: ~ 40 ps 17‘5343
15 X 13pm analog
Area < 20 X 50pem 23 X 13um digital (counters)
38 X 13um total
Power < 5uW average < 5uW during conversion
Range 10 ns 13 ns
Hit rate ~ ~100 kHz max conversion time < 2 us (500 kHz)

37



CMS RN g TR i

| MUON CHAMBERS | | INNER TRACKER |

| CRYSTAL ECAL. |

_______ —H]: CSCETH
VERVFORUARD 1/3 of CSC for ME4/2
—H: RPCETIRlIZR
- Ly —

2/3 RPC RE4 (RE4/2, RE4/3)

e —

' e | —3#: —ZLMUON A Z:fil % L T2

, ) Concentrator, Preprocessor and Fan-out system
;“"‘\-\K A —

-
———

Total Weight : 14, .
Overall diameter: 1460 m

L
RS TR BRI A A
X, B%, dthi, #
K, WK, X

- H 2 e ) .Lap
~A%ﬂ§£% :
2 &b Y -
I%Jﬁbﬁ ’ {ﬁip’ R

K, BH, #rK

—HIGEMZ FHRIN 2% -
6K, 1%11‘2 el
K=, bRt

MTD HGCAL GEM
MIP Timing Detector

=i ! [ ‘ | ,i': v,___"__“_?o ‘-“' ".‘ / . NS R —A‘/:‘ : : N \‘ :
Y A N\ 2 ok P\PC) \_ﬁﬁmﬁ 'EE%?‘

Overall length : 21.60 m —; = \ A Hlﬁﬁﬁ H =1

Magnetic field : 4 Tesla

38



CMS 55k e gegs(HGCAL)

————

[T
b

2 RTHL/S, THEP ¥l 5 S8 o A ?5'671:}33230 (prototype)+7(pre-prod. )5k

Dedicated Iab established from scratch for HGCal @ IHEP

HGCalf:#th
FlERIE

-
-
=
=
2

fil |
J_ °
S ER

BEEDHER: 25% N E/IGeV ® 1%
Bl D¥FE: 50 ps

1 em3

BIRMEAE: 1 X 10 ngg/cm?
IERNMZE: ~26000423R(620m2 RN [X 1))

39



PKU. THU, SYSU, BUAA

GE1l/1:

GEM Endcap Station 1 Ring 1

CMS Z1i%{—GEM

. . ATy
ME1/1: Muon Endcap Station 1 Ring 1 FEGN GELI GE21 MED
GE1/1: OIEE PR AR 288 (=2x36x4) 288 (=2x18x8) 216 (=2x18x6)
GE2/1 : BilEFHIRE 52, Tk 2013-2017 2014-2022 2014-2023
17N SR 41 ¢E SL IS =3B T AGEE . . R A 2017-2019 2022-2026 2024-2025
MEO: MBI NS, S/ ST LA 2018-2020 2026-2027 2025-2027
\ T TEIE R AR | ST IR R R A R
n 0.1 02 03 0.4 0.5 0.6 0.7 0.8 0.9 1.0 Sty B ANAl pJANA
) 0° 843° 786° 731° | 67.7° | 625° 57.5°  52.8°  484°  44.3° 40.4° %;BEJJ 'Lﬁﬂg %gﬁ(ﬁﬂ? ﬁﬁé%ﬂgGEB, Z.E;“:kéz ﬁﬁéﬁBGEB, EE:“Zj(/_
T T T b [ ZHAF j,; SR 2% r=1/8 GEM#RMIESE, 7£ | F°~1/5 GEMIRMIZE, 7
© H e CERN#HTHEEN K. % | CERNHEAT H B M,
' Wheel 1 Wheel 2 | %i}aiﬁ ﬁﬁ%f&
| 14 277
. e "] T AR FARINE W Sa ey S
| | ' | 193 e MEO GEM il @ CERN
e ] iy — s as |
- ; , | 17 207
B A Lnat
' — 2 119 17.0°
- Solenoid magnet 1 20 154°
3 T7 7 7] | 21140
il //J %g 1?55
e Y Azt
E ECAL | ,fﬁi.":"i
L [— \ - 30 5.7
H :
o | F'ﬁﬁ_____-f—— : 4.0 .'2.1:o
L I N B 1:;& 4 125'02(();‘f 40




CMS I} a3 #28(MTD: BTL+ETL)

\)

[ {|o

CD1L08/15 T4

HPK (25 um, type1) + LYS0828 (prod5, type1)

BTL: PKU. THU. BUAA
Tk
ETL: USTC. SCNU.

1 WLO8/15 Bl

(1/4 assembly)

SDU

(sensor QA, post processing )

i HPK 5x5 LGAD
‘—"_' 120 ookt .© 1 SR M OO - - |

WEER(BTL): LYSO+SiPM. EF3: 38 m2, @& Ek: 332k ° ol v Vesesv o . - T
ABIRER: 2X1014 neq/cm? .| LYSO+SiPM
‘}7‘ < 1.45, Z E [_2.6,2.6] m,R= 1.148m, t=4cm 40;_+ ................................ ’ .......... ’ ......... ’ .................... ’ ....................................................... . .......... ’ ...........................
B it e Rt B st L . ——
TREZ(ETL): LGAD, EHR: 14 m2, @EE: 8.5M "0 T e e w0 2 1'4;'
ar

Tﬁﬁﬂ”g?ﬁ 1X1075 ngq/cm?

In| € (1.6,3.0), z==x3.0m, R € (315,1200) mm, t = 4.5 cm

41



* ATLAS. CMS¥#i it J&
TokS BE IR, F AT e R

* BENFASHRLFE
PEIT R AT Y

* Hu5. SR BAEATE

4 4t

V] AJ\ R==

fs I & W AS £ & By 45

* F3#kBSM: leave no stone unturned

* JJHL- LHCIH JEfR MM %8 Tt 28 R 3 AR A 5

REREN, B3 EECHEER,

AL‘
/'A
N,

S EL R SM H VA TE

——t—

= 7H 6 3 5 2
AL BHEAA

42



CLHCP2024 £ &2 CLHCP2024 &5

FTEPELHCHE SN (CLHCP2024) #Fe LU R i P
,‘#\k -%7%% I:F @ %%%ﬁl—%*ﬁ* q:l lt,\ ( CCAST) The 10th China LHC Physics Conference
5L R A S SRR b = —

%i’y E ﬁﬂ - 2024$1 1 ﬁ 1 4 E 51 1 ﬁ 1 7 E fﬁii/%in%?:%fgfac cn/event/22941/

WM. PELHCHEZIY (BMIFCLHCP) EEPEMEEEEEMEI ST INLEANEEZARASN, EEATHERSS

\ —
15‘ t& I I I#%E‘[&ﬂigl I l\'"‘ F{ﬁ@ I}j;“ BEARZNERLSHCHBIHILEE, SNAZEE: REINE. GRYE. BFYESHYE. FEFDE. B
AN FEXLY . )N E .IID. 7IN} HIF R ELNE. ANSSESE RS ISR SERENATERBARAASE. SNSENEDIeYTs

EREBVREZREDER G, SRERNASKESERAGMENZRESSE, 5NN FYRNREARFKFIRE)H

S MILE: hitps:/indico.ihep.ac.cn/event/2294 1 /|
EMELE HEY: 2024F10H8H

Theory: iL}' SOU * "HlDKUI YHE(PKU). £EH(NKU). F:LE(ITP)
ALICE: 3i€B%8A (CCNU). /®F& (USTC)

A ‘i |—L\| ATLAS: Z%8§(SDU). RFEA(USTC). F (SJTU/TDLI), HKB(NJU). ik (IHEP)
K } % l i i CMS: MES(IHEP)., | (BUAA). KEH(IHEP), AR(PKU)
\ \ LHCb: #3% (WHU). ¥%¥BM(PKU). F—5 (IHEP)

Upgrade: T AXH(PKU). ¥ (USTC). TR (IHEP)

HS5RME, ERTYE, BUrnERENTY i
E\Fﬂ%%MEﬁﬁxgﬁ%%ﬁ;%E m,ﬁwqwmmmm

. FEMEEEEENESS

’ S ’:\ﬁgm‘eﬁ*m«c- (CCAST) « ALRAZBIEMBIHRPL ~ '“"-
:I ﬁ'.l Il:I E%g‘ﬁ:ﬂﬁﬁﬁ'mn“j 5 I ] -, T =
- : SR _.m -

S STRENIE, HERR S e e -

:,_? k- @,ﬁi o
r-»:ﬁ%% 5 '

+ ok M

C *moiy«ﬁ‘f%ﬁ 2

China Center of Advanced Science and Technology




BACK UP

44



2218 M (Lepton Flavor Universality)

| :
ATLAS | 5
LEP2 | >
ete” = WW, Vs =183-207 GeV ! . g
ATLAS | S
op— W, Vs=7TeV, 4.6 fo* e )
I
_HCb N !
op—=W,Vs=8TeV, 2fb ! N
CMS L v
pp—tt, Vs =13 TeV, 36 fb ! :
I
PDG average ;0
T
ATLAS (this result) |
pp— tt, Vs = 13 TeV, 140 fbo~ 1 Hﬁ

| | | | |
0.92 0.94 0.96 0. 98 1.00 1.02

B(W — uv)/B (W — ev)

R(ule) = 0.9995 + 0.0045



External
CO2 transfer lines “
Moderator
Outer Ring

Instrumented
disk (backward)

Instrumented

disk (forward)

w

‘

Inner Ring ‘

Fire-retardant |.
shielding
Larg Cryostat

Moderator
Front Cover,
2x half-disk

46



HL-LHC luminosity

1.-:' 6 - 3000
(QV| ]
- _
mg 4 1 2000
> i
"5 3 ‘ 1500
2 :
e 2 1 1000
= :
S With ion runs — | 200
o No | —
0 l 0

2028 2030 2032 2034 2036 2038 2040 2042
Year

Integrated luminosity [fb'1]



C-jet rejection

70

60

50

Flavor tagging improvements (ML)

L L L B L R L B
= ATLAS Simulation Preliminary
- V5 =13 TeV
- ttjets, ep=70%
s This result
] DLir |
: DL1 i
2017 2018 2019 2020

Run 3 reco

DL1d

2021

Year of development

GN1

2022

2023

':2500
fzooo
31500
31000

1500

t rejection

_Je

Light

C jet rejection

—k
N
o

Q0 o
o o

o)
o

40

20

CMS Simulation Preliminary 13.6 TeV
| I | | | I | | ll | | II | | | | I | | | | | I | | E
- tt events, pt > 20 GeV, |n| < 2.4, €,=70%
W cjet rejection 3
udsg jet rejection AGi = 10
[ Run 1 Run 2 Run 3
I | i X61 -
29 +10°
! x19 ! .
e i l x9.1 ]
E x6.1 E %
| s i x6.9 1 02
| x10 i E x5.0 E
[ X3.2 +10’
| x1.8 i :
m B I ’ ‘
| | 1 | Il : | | | | | 0
CSVv1 CSVv2 DeepCSV DeepJet PNET UParT UParT 10

(ke=0.14)

MS-DP-2024-066

48


https://cds.cern.ch/record/2904702

ATL-PHYS-PUB-2018-054

| I I I | I | I I I I I I | I | | I 1 1 I | | I | I I I 1
ATLAS Preliminary Total Fe4  Stat. Syst.
Projection from Run 2 data
{s = 14 TeV, 3000 fb” Total Stat  Syst

Kw —o- +0.032 (+0.008 + 0.030 )
Kz £2 +0.026 (+ 0.009 + 0.025 )
K —o— +0.063 (+0.011+ 0.062)
Ky == +0.062 (+0.016 + 0.060 )
Kr == +0.037 (+0.011+ 0.036 )
Kg S= +0.042 (+0.010 +0.041)
Ky o | +0.037 ( +0.009 + 0.036 )
Ku == +0.077 (+0.064 + 0.043)
Kz, HE=%=='1 +0.127(+0.102 +0.075)
I 1 1 1 I 1 1 1 I 1 1 1 I | 1 1 I 1 1 1 | 1 1 | I 1 1 |

IO.6 0.8 1 1.2 14 1.6 1.8 2
Parameter value

(a) Scenario S1

L L L L ey
ATLAS Preliminary Total |- Stat. Syst. .
Projection from Run 2 data
{s = 14 TeV, 3000 fb” Total Stat  Syst

Kw Fo +0.022 ( +0.008 + 0.021)
Kz @4 +0.018 (£ 0.009 + 0.015 )
Kt li—l +0.041 (+0.011+0.040)
Kp == +0.043 (+0.016 + 0.041)
Kz IEI +0.028 (+0.011+0.026 )
Kg == +0.031 (+0.010 + 0.029 )
Ky = +0.024 (+0.009 + 0.022)
I r—@—l +0.071 (£ 0.064 + 0.028 )
Ya | O o sonome)
0.6 0.8 1 1.2 1.4 1.6 1.8 2
Parameter value
(b) Scenario S2

HL-LHC projections

ATL-PHYS-PUB-2022-053

No syst. unc.

Baseline

Theoretical unc. halved

Run 2 syst. unc.

ATLAS Preliminary - Expected limit
Vs =14 TeV, 3000 fo~ | | Expected limit £10
HH - bbyy + bbt+ 1~ + bbb [T—1 Expected limit 20
Projection from Run 2 data

Asimov data (bkg. only)
Ogot . var = 38.7 fb

|
o
W
©

I
o
o
O

0.88

1.10

lIIIIIIlIIIIIIIIIIIIIIIIIIIIIII

0 0.5 1 1.5 2 2.5 3
95% CL upper limit on signal strength

49


https://cds.cern.ch/record/2841244/files/ATL-PHYS-PUB-2022-053.pdf
https://cds.cern.ch/record/2652762/files/ATL-PHYS-PUB-2018-054.pdf

Higgs selt-coupling in single Higgs production
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