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A supercollider glimpses a
Process 0up Pb exp.(obs.) Yukawa couplings lim

Wi S H+ Seny 00670085 x| <13000 aeoony  Sathering of three particles never

dd —» H+7 —epy  0058(0.072)  |xy| <14000 17000 Seen together before
ss >H+v —euy 0049 (0.068)  |x,| <1300 (1700)

cc >H+v —euy 0.067 (0.087) k.| <110(200)

Data from billions of proton collisions reveal that subatomic particles called W' and

W bosons keep company with a photon.
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Standard Model (SM), the Higgs boson ﬁ — (dotted lines) upper limits on thecross section
= 1 CMS ~=—HH combination 2 . : . .
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Table 1: The observed and expected lower limits on Mg in TeV at the 95% CL for different
theoretical conventions of the ADD extra dimension model.

Signal: GRW Hewett HLZ
negative positive 1ngp =3 ngp=4 ngp =95 nNgp=6 ngp =7
Expected: 87'07¢ 73703  7.8%0¢  103%9% 87f7 79f0¢  73%0& 69108
Observed: 9.3 7.1 8.3 11.1 9.3 8.4 7.8 7.4

34

138 fb' (13 TeV)
' ' 1 ' ' I ' T | '
CMS \ k=0.1, J=2
\ — Gns_’W (LO)
% - == Expected limit

\ s == 68% expected
5\ - - - 95% expected
—e— Observed limit

-1
10 'E

95% CL limit o(pp—G—vy) (fb)

L | L N L 1 L N A A
2000 4000 6000

34



CMSHEZBYIESTER

o ABHMERNE: 2RXE, 2karXiv, 2

o IVEREIEHRNE: 3/NE, TmarXiv, 2/PAS
» FMIEEETIK: SRXE (2&Rlaccepted) |

e B3 16 E=, 15EPAS

* BEXIE: 2fPAS

1

PAS

7~

=arXiv

35



CMS-PAS-BPH-21-002 5|,

O * O \ CMSParm«w NO‘b |1JT V) CMS Predminary MO'b {13 TeV)
[ ] lL\J : '''''''''' 2L Q 3T Pl  Jughulbol] ReZbediel | . L |
b 3 1- n\a ------- N =
09:- -i : LOS predcion :
08F Ii 3 : ’ :
o7k % & 1

' b o SUBBNTRORIER (FONO) SRTHmEREs | | et |
REK RN, BIEEnNBERE :ree  BENES §

0.1 ¥ 0= 3 ; ‘
SBPERCRINT RAA Gl nd G oo o B, N
00 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 116
q° (GeV?) q (GeVz)
* MITFZHEHINERERIEEHISRERE: ﬁEI’J?It ?r? B fEETT T
Mz ZxK f 1 :
ESEEK AR MBS HRSH, =y A
S — | o
s .:—_—":’ 4 p | g d
i ‘ ] I 4
05| ¥ 1 -05fF .
° 13 TeV, D= 1395fb1 P X f | f
/\ q -1E - ] v : : .
. 0O 2 4 6 8 10 12qz14(G;%2) 0 2 4 6 8 10 12 14((5;%3)
* _ﬁ_
IEW\J 5@3 0 > i °u+u =AEH é%) \7|‘E Stx T T i S S
anl >\ Ssfmmre W W 1% [ B0
Ej \ 1t + oo - t+" :
I -Lb 05f i osf g :
Ik 1. t ~

- : -
o= -4 ot
a

- 4

05F°

o B TIZETNIIENEN SEHENIE =t T AN o

15F ~

el lasa s LU Lo aa i d s dasadaaa il aaal kit

0 2 4 6 8 10 12 14 16 s 0 2 4 6 8 10 12 14 160
q° (GeV") g (GeV’)
CMS Preimnary 140 % (13 TeV) CMS Preaminary 140 fo__ (13 TeV)
iw ’vv | A S B B rvey ey vvv'vv: Elb vvvvvvvvvvvvvvvvvvvvvvvv )

‘ / \ E Syvo preteton . - Aaets predonon

2 I I 1:_ CO% prediton _: 1,’_ (04 reditae -
ad : s 4
0sf {1 os 3

s LB ERERMIRFIRS h BPin

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
0?468101?1418 0?46810121416
g° (GeV?) g° (GeV®)

——




B M6 ST 2l Phys. Rev. Lett. 132 (2024) 111901 T~ = ]
/W I/ BREERMFRIF  erumss T, 4. 8B

o WLMEI3/NETREIE RIS > AT e cus

+ X(6600) (>50) : FELFA (EASEAITIMATIR) s e I o o,

e X(7300) ( >30) : Evidence é 1225 \ ; ! --interiering BS %

+ X(6900): HEATLHCbSLI82020E 4 f o N :

5w [0V

METHREFUGASRE: TREEE
B "BIeFIR 2L, RKBETE—ZIE gi
N -2

* FEERIIREIESTTE ' My, G6V]

BW, BW, BW,
_ Ly . - —_ —_— No interference m (MeV) 6552 + 10 £ 12 6927 +9 + 4 7287120 4+ 5
* FAIDZENDERSA. SKBURMFRERIZAN IR S r eV 12473 £ 3 a8 e
BfETlEMuhammad AhmadfEiziR S : o o .
Interference m (MeV) 6638 3337 684715550 713455518
I (MeV) 440204110 19135575 97 30 %

o BRRAEBRE “...308LLR, XEE—RE—FE - \
CMSEAESATFRT, MESERZIMIT, EfE#TEE. TR, &

M=

37



R A YRR
L H C J:ZFE Efjﬂb Eg %#%‘3%% https://gml\ilcgrln:/:gv—s%ﬂj—c:fl?:)serves—

potential-family-tetra-quark-states-

11'0l composed-only-charm-quarks
10.5 LHC_ERIRY23 M FHYEF a1 i
& . - CMS X(6600) event display
8.0-17 ( LH C bﬁfn 2 1 PAN C M SEE“ 2/\) T 1 CMS Experiment at the LHC, CERN
)U I I )U I CMS ' - 4 Data recorded: 2016-Aug-13 06:39:34.675328 GMT
,‘@ .| Run/Event/LS: 278769 / 13873923/ 76
7.0 - .Tww(6900) — N :
o (6600
_ 6.0-
kS
D
O, 5.0 CMS X(4700) X(4685)
v Py(4430)" :XMSOO) P%E4457;+ @ ses0) P\ (4338)°
Pl(4440) + s
= Pg(43§))+ o™ IP5(4312)+ ’?551533(2)8; -TZ (4000)°
40 - - w3(3842) ® wsl ‘ wsl
® cc(qq) ® . Ga7sy  X(3960)
® ccqq
>07 : zf—,fq; o F:x3388): 07 Go00e |
B ccqqq
2-0 | | | | | | | 1 1 1 1 1
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
patrick.koppenburg@cern.ch 2022-12-07 Date of arXiv submission

CPLIEEFELRIA
"Experimental Road to a Charming Family of Tetraquarks...and Beyond”

Feng Zhu, Gerry Bauer, KaiYi P& 4 4R 4
https://iopscience.iop.org/article/10.1088/0256-307X/41/11/111201



https://cms.cern/news/cms-observes-potential-family-tetra-quark-states-composed-only-charm-quarks
https://cms.cern/news/cms-observes-potential-family-tetra-quark-states-composed-only-charm-quarks
https://cms.cern/news/cms-observes-potential-family-tetra-quark-states-composed-only-charm-quarks
https://iopscience.iop.org/article/10.1088/0256-307X/41/11/111201
https://indico.ihep.ac.cn/event/22941/contributions/171383/

CMSHEZBYIESTER

* FISEMIERNE:

* IMEREGSIHRNE

o FTWIIREESH:
e BYIH:
o FEFNIE:

2=, 2r3arXiv, 2

IR @

PAS

3N E, 1rgarXiv, 283PAS

SN E (2&Rlaccepted)
1TmNXE, 1mPAS
2= PAS

1

7~

=arXiv

39



-PAS-HIN-23- 4
R )/ e

1C|\/|s Preliminary PbPb 1.52 nb™ (5.02 TeV) P
OI9;_Pb+Pb—>Pb+Pb*+J/\|1 : /\ /\
- m CMS Incoh. ---LTA . =
0.8F o ALICEIncoh. - -CGC_SubFluct D U E B 1|y
< 0.7 © CMSCoh.  ---CGC_noSubFluct D - W, P V.Y
~ 0.6 - o ALICE Coh. ]
é 0-5 _ Syst. exp. Incoh. e AR F 5%
"~ Syst. . Coh.
loaf OSwtife @ LI Sy
4 E w0 4 ‘(k _9-“. ‘;g
ﬁm 0.3 ;_ [] u ___--""—"::::.----_' ----------------- E L qsé/g
02 0 B cefbg™ -
ERERhC =g ] — : 4
0.1} - - T AEEREMER: HEE, 3.
- | . L . L A —— ——
0 - HERRIBES BN, (S,
Bjorken-x ZiRs

B MERBEHRET 802 /Y EERYRE EHKERE

» ARBCETTE) W SIETEEGTE) VRILUETI B REE KT

» EXx (K8EE) XiE], AFETFIEEG=EI/WLLETIEET=E)/DIEREX

- T\ (BReE) Xa, IJFHETEE=E) /SR EE=E)/yEEHEINEREE



https://indico.ihep.ac.cn/event/22941/contributions/171447/

/] \ﬁIETg%%*H’J?L?*&%

pr 186 nb (8 16 TeV

CMS-PAS-HIN-24-002

1IpN

CMS Pre//mlnary Data  TRENTo- 3D+CLVS|C
:O.8<pT<6.O GevVic ® A Aeq.
g 0.5__|ﬂ|<2-4 ® A iso-th eq. -
:N B & + A+A s quark eq._
> ¢
A &
ot P
.DCT-)N
0.5 —
_ leg? jC—T—;{E;J\ﬁkl’Eﬁ Bét\i—q';?# é”ié
L |o|75|o|+0009 ax= Io|755|;+lolo1lo ?—JT.‘Z 7 }TTZ = E ; H ’
0 50 1OON offlmlSO 200 250 135&)\ ; 1:? I_:_Id:?j:Ym
trk
BN B st E S A Ao FRY R ISR
- Lambdaf@ BRSPS R AR HSA S BRI
- EEBFIHERIERCIEICTRETG A% %JUEJWK

41



FRECRRaERNy I




CMS DP-2024/022 o ﬁh ﬁ?
RU N 3 j: _J |\i-|:|_{|$ EH;—E YE ASCINTZ Y FJProceeding 5 2| IEEE- [A] RB

Transactions on Nuclear Science

R ST i —

l CIMS Prelimlinary ] | _ [ [Rlirl 3 I( 1 3.F T?\Q
T TR, B T m s 3=
BRI, R TR R - e

) ) e e
o CMSELISHEMIE a retEEE H T B2 EE 3 osel :
- ERSECMSBRBERESE (202359) ANEL
#=CMS Run3e3HZE ‘*ba%téﬁt BRI S B ESS B ———— 2
- 3 ZiT_:é% i E feeathaeints T E R BRI EazlI B me P“;‘" (dav-monih-vean fun 3 (136 Tew
. reliminar u
- EEHPCMSIRURR SR 8 ctusive Framprr g e
o CMSEEf EeaaiiT 3R J Run 314EEIA5 T e T T BT
- TEREL: SEeFTERIRS oy D N 1
0.02;_~~ = S '
o IHXGEREFS T TRERAKMMIASNAZRIN wIERRTE N g
(SC'NT2024) J:1ﬁ&71|:j:|§ 0085 0.5 1.0 1.5 2.0 2.5

Supercluster |n|

43


https://indico.ihep.ac.cn/event/22941/contributions/171267/

CMS DP-2024/052 .
= BERT

N AMELBIZS ICHEP2024/AFF
Run3 B PRI FAOMERERRTS FOUET
. EHERTEIRAGR Rt FRUNSEE AT T AN B S HERETST
o FRARBZ->uwHIESLS AU FRUEZR IS AN ST =
MCIEIFIESCEGERINIEL, e FRIEFNERIRYISUEE

> 2Mllsl IIP,l'elI{mlirl)al’lyl [TT T T [T T T T[T TTTI[1T 2l7l |Ol 1:? : l(‘!3 6 ;reVP) CM'S . "Dr?hm"n'a,'y' | I I2'7 'O'fb'1 (1'3'6'-':elv—) CMS Prehm'na,y 270 fb.1 (136 TeV)
D 25000 - } Data ] g 6500 - } Data ] 8 10000 -— } D;ta | I [ [ _—
(C!\)l L Z—=puy _ ; E B Z—=puy E 8 - I Z—uuy . -
~ MC Stat. Err.7 € 6000} Mestal B~ oo [ MC Stat. Err. -
c 20000 mi<1 4442 ] 3 E 1 £ T j<1.4442 i
> . | - >
L _ 0 t _, _ - 6000 |- -
15000 — B 4 N — ]
pr 1 L . R ‘
10000 T _ - - 4000 — 9 o
B 4500
2000 - 4000 - - 20001~ "
0 ] : | |
O 1.5_11 B O 15_'llllIlllllllllllllllllllllllll_ O 15_ | | | | L
= - = ~ - E = + wd H)f_
- — *
; {[eeseetttone Reyqshs- m MW w+ ; 1%‘W © 1?&"”:%”“.%’;‘95 - Rl H‘Hﬂ t
© = © : - © -
8 0 5 —l 1 111 I 1 1 11 I I 1 1 D O 5 _I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I_ D 0 B _l 1 l | l l 1 1 1 l 1 1 1 | l 1 1 1 1 l 1 1 1 1 l 1 1 1 l_
55650405060 50 80 90 100" 110 v 3 -2 -1 0 1 2 3 8 085 09 035 1 1.05 1

p_of y (GeV) 44 ¢ Rg of y


https://indico.ihep.ac.cn/event/22941/contributions/171527/

SR SCI0 PR R

E%ﬁﬁiF%MmemEH TRE ST —MMETFRE
HZ MM EEZ S /5% “DistillNet”

KXIRLF1HT

mﬁzL,hﬂ7u¥§meﬁmwﬁﬁg

METEZ 4R

o
o
rN

:

3 [J GNN
1 PUPPI

l DistiliNet |

:

g

214EE

Nieta, roco / 10GeV

=

g

25 50 75 100 125 150

Missing Transverse Momentum pF™ in GeV

[ GNN
1 PUPPI ]
1 DistillNet

b

'§|!"‘9ix§i *..'q
E3 -.?¥{ ? ‘f

GNN / X

-
o

z.

50 100 150 200

Reconstruced Jet pr m GeV

' GNN
_ . —
3000} P] i;is;lmtm 0.2241 |
-i:) (—J Resolution: 0.2500
2500 DistillNet
L _— Resolution: 0.2338
S 2000} i h
——
& 1500(
1000} .
=
—
% —%M*_
0 0 1 9

007 —050 —025 0.
{prlct.r«'o “ PT Jet, gem / PTIet n

(]’q}m—ﬂrmp)/p'rwy

70007 | GNN
} ) Resolution: 0.0630 }
6000 | — pupPI
: [l Resclution: 00761
= Z 1
\M]XJj ™
fo ~
- ! '
2000; |
:
1000 ,
' i

025 050 0.75

= e

Mach. Learn. Sci.
Tech. 5 (2024) 025033

DistillNet
A
IR K )
= jet 1 » = f2: 9 ‘ ) ‘ 0 . . -
jet 2 & ¢ @ s
muon i : A
I.‘

t—lr

| ]
'l
/
/ /
&

————: kNN edge convolutions of GNN give {y} —

" B - r.
- ~—— ~——d P
- . — -
- . ol .
o . P g - -~ . »
. - - / v /
g p N - ey — S / - -
- . - P - = y -
o [ - l v :
- . - -~ R . y
- f e | P ’ ’ ” P - ;
e _ ¥ i | |
: i " y - - - - . -
. . ; - / —
- - ’ = - 4 - / n
v . . . v
o .
y . - . <
44 -t — .
- g, 4 .
> =
o . ¥
-
-

10%} 1 GNN
~—] PUPPI
. | IDstiliNet

-
)
—
-3
—

o *i??l%ir SkEREAEEER~1,
| 7|< */\ 3‘1§J~O ;

l|||T||

109} ;_J
10% ~
10%} ‘ ; : ;
0.0 0.2 0.4 0.6 0.8

Particle Weight w

45



SR IESCIg I

16K ERA '3CERN
EMNERRINE

I EIRCELE

AR BRI T AR S —SR RIS AT iRC
BRI PRIEE A XIFRIERYEEE

Phys.Rev.D 109 (2024) 5, 056003

ZRILRIERERS

JEX

"BREE

T =

ParticleNet , TPut e
g | —c=cence-e- Unit block Unit block
0.9850 - » o
----- -\----' ,—-—--——---——-’ ,—————-————---'
0.9825 oo e T N
e o . (o] o | o O o
0.9800 - node-wise | : . A R AN
features + _ @ :
. ‘. ®
S 0.9775 LAParticleNet&EMNKEAE| 0 ceeeepeet- Cg
< 2%1_ 'fj- *ﬂ' 4, X )LJZR U:D: ( Element- w133 embedding ) ( Linear ) ( Linear )
0.9750 - B o I R s T
1EBERETT embedded ¢ O o J J
0.9725 - —+— ParticleNet node-wise o) o TtTrhrhTTTTTTTTenTm e
. o features ' © !
- ParticleNet +pairwise m;; O O.
0.9700 - —+— ParticleNet +pairwise E;,
A \)-L\ \? — :
—— ] X1 TRIB RG]
100 k 1M 10 M 100 M
Trainino samnle size (let('lass)
. : B B : y—=z rotation x—t boost z tilt y tilt
Pairwise variable 2—t boost x—y rotation (4. » ~ o(1)) (.- ~ 0(1)) (.- ~ 0(1)) (4y.» ~ o(1))
mZ, 7 7 7 v 7 7
AR;; V v v o
i _ =] -1
AR (o) | . / [ TREERIERETR () SFX:
E;; (ablation study) v v

46

46



Parallel resolution [GeV]

S ERersHIIRNIZSERE
sE—=Heasd YRl e
20 (13 TeV) 40 (13 TeV)
i > L
- CMS ¢ MO * M2 & [ CMS ¢ MO ' M2
35)- 4 MAHI M3 S 35 { MAHI M3
302— | * g 30
25?— t L " -§> 25—
S ' P e b
ey, n 20? . v : . '|'
- e -,
5. 158 =
100_' | 'zlol | '4|o' | |6|0| | 'alo' | '1cl>o' | '1£o' 140 100:' '2|o' | '4|o' | |6|0| | 'alo' | '1<[)o' | '12|o' 140
Zp, [GeV] Zp, [GeV]
o CMSiEFERESHIEERIA
- SMEIARIRE A
- BEEARIEREAR
H

.+ 7l

IERAYSpaX)

ERESAN, FHE

B

—

Fe I

JINST 18 (2023) P11017

act Muon Solenoid Collaboration. '
mfery on

S CHI W e

' Rulgers, The State University of New Jersey - USA

o)
= a ]
= AN
A o CMS2023 Award .-
> V4 Y . > s " ;
= Sk s e K e WT Wetector Ferformance Group daring v

e EtsndNEMSTIFZE

— 2020-2022: L3 B&
— 2022-2024: 1.2 B&
o FEEX¥KE CMS Award

47


https://indico.ihep.ac.cn/event/22941/contributions/171350/

TR



EEFHE S

= BE AT
RPC/iRPC BE/TRG

s o CMSHEERIBNIT MBI E
o HGCal BHIEBHES

e GEM imEZFIF NIz

Jok bt/ s

MTD*— ([ ST 7T ¢ RPC—Zfit &R
BRI/ LEI e s * MTD S&/NEBERIFATIBIERNIES

HGCal

49


https://indico.ihep.ac.cn/event/22941/contributions/171106/

Y TR % = = Tf‘ﬁl% » ﬁ%i}l@‘
HGCal FEfEthEEERHRE: 2024 2 "rEoas® ™
- S e, . B

e IHEP: ~0.8 m? silicon module produced with different processes since 2023/1

Modue | Type | Grade A

LD FULL
IHEP 40 LD FULL 31
NTU 36 HD FULL 27 5 5 1
LD LEFT
TTU 11 LD FULL 7 3 1 0 First 7 Pre-production module at IHEP
UCSB 40 LD FULL 23 6 7 5 Front Loy Back Layer

HD FULL - . -
LD RIGHT |

Performance in July 2024 beam test at CERN

7 modules with pre-production components: First production

N\ H

» TICRRIETFARR2FE, SEETEFHERRAENREERESF—
» 2024FCERN PR, (ERAERREERE S8ERT

50


https://indico.ihep.ac.cn/event/22941/contributions/171277/
https://indico.ihep.ac.cn/event/22941/contributions/171326/
https://indico.ihep.ac.cn/event/22941/contributions/171278/

HGCal 8RR CuW]Etx

Hot press

Hot press

Hot press

IHEP /¥t

75um PI
25um glue —

18um Cu
50um PI

l
25um glue |—

Radiation up to 2MGy
radiated at KIT,
CIEMAT
test at KIT, CERN

* Identify and use radiation
hard material and process

 Accurately fit module
geometry and other
constrains

. 1,8
g 1,6

Collaborative R&D

Tolerances of CuW

Specs of
the glue

e

2 MGy

Flatness of CuW

1.4mm CuW

Accuracy up to 10s micron

1JB  k-contract&Ea&8E

14f—
125—
> b
af-

Entries 204
88888888888

E Mean 0.917
__ Std Dev 0.04794
of |
LT
AR PT [ N

..................
8.7 075 08 085 09 0.95 1 1.06 11 115 12

_I 11 1 | 11 1 H | 111 1 I 11 1
—%.3 -0.2 -0.1 0

- EEeFMZITRICUWEIREE T ZIUN,

1 m ’-!J-‘I HI 1 I 11 1 1
0.1 0.2 0.3
Difference [mm]

Heiéht [mmj

2024 F10 B BN IFERR AR AV EIIEA  (L3)

51


https://indico.ihep.ac.cn/event/22941/contributions/171324/

GEMIGE: F4%&itE Jbk. W
il bR

AL
P
4
"
-

W Y ZIAEHGCal
ot i E Ll Rl
GE2/1 GEM MEO GEM
FHAR N 23 GE1/1 GE2/1 MEQ
BRI B 288 (=2x36x4) 288 (=2x18x8) 216 (=2x18x6)
FRHT 2013-2017 2014-2022 2014-2023
;e B A 2017-2019 2022-2026 2024-2025
ZEEER 2018-2020 2026-2027 2025-2027

|| S ST BeTEE R R A

—

TDT BT  S A

- T IOES | A HMGEB, fEbAE | 4 HGEB, Al A
b [E 2H fF %% Sl 4 3 ok P71/8 GEMARIMIZS, £ | 7~1/5 GEMIK £,
Hﬁ:”‘“‘ﬁﬁfgﬁé‘“ﬁ‘ CERN AT 2H &35 FECERN A7 2H 220338
B 2235 R 2235 R

* (RIRNZEEN L =imEB s x B imEimoduleZ x & 1" modulefZFNIZENN D)



GEMEEHE: 2024 WA, SRR

MEO GEB Design

JERB R = FRFHE ?EﬁGEMﬁjﬁﬂ"ﬁEﬂ¥¥*ﬁM EO-GEBRYIA &ZIZIT. /L
I)\Jl_t E_IF ':F'UJ -4{’74%7]” == *DI)\JIT

+ 202451 ﬁﬁ:ﬁﬁﬂ”%lﬁi*/ YEIHIRE, 3R Y £Eb~5201R
GEBRISRIREH LG BT

» GEBiTes e nitiRiH T, 2024F48 565w 715 (30
R) GEBiitedfb&a=. 20245F7H5Emk ¥ =—Ht~1701"GEBR
TLeRFRER, B _HFNT2024F R ToTar R =

MEOQ-GEMIE NS IMELSSREF=
FEEK: FEZRESKMFRRERE RIS LA ER 4R
202455 H £ E(218EIRNIZEFRA-FMEZERIAE 10, 18
fe21=12CERN

MEO-GEMiFNZSA%:
- FERIMEO GEMIRNESHL5ERk 1 Ha=iiiEFFaYIR
EFIfE S5
* 10 B0 5eE—HtMEO GEMIRNIZEAY4B2E M,

ASIAGO

SEH IR, BEE~Imm, 12X12/ME
Iy

53


https://indico.ihep.ac.cn/event/22941/contributions/171270/
https://indico.ihep.ac.cn/event/22941/contributions/171337/

RPCREAEE FF A RIKITIEE CMSIFHE

» STHETATCARENAR R HRIRITNR
iRPC 5 i il % H

72 x IRPC chamber &
on—detector electronics(FEB)

Chamber

RPC chambersin RE3/2 and
RE4/2 Endcap (10°sectors)

iRPC chambers in RE3/1 and
RE4/1Endcap (20° sectors)

iRPC FEB optical links RE3/1
and RE4/1
One linkinclude 1 rx and 1 tx

iRPC backend ATCA
board Output channel
to EMTF a5 25Gbps

line rate

Outputs:
1 25Gpbs fiber = one 40deg, 2
chambers of RE3/1 or RE4/1

EMTF sector
(60°+neighbor 20°)

T

2 FEBs

GBT Link
4. 8Gbps

144 links

Per chamber

XDAQ

TCDS

( T
C DAQ
N | DAQ | | DTH |__
ATCA | 800 400
e Fiber| | |
J
I TTC/SC

ATCA crate

s

1 link including 1 tx and 1 rx

IRPC FEB-BE-EMTF mapping(update)

20240213 version for 2024 CMS ESR

2827262524‘232221201918171615141312‘11 109 8 7 6‘5 4 3 2 136F534333231 30 29 28 27

31_14

31_13

31_12

31_11|31_10

31.9

31.8|31_7

316 | 31

5314

31.3 | 31

2|31

1

31_18

31_17

31_16

31_15

31_14

41_14

41_13

41_12

41_11|41_10

41_9

41_8 (41_7

41_6 | 41

_5141_4

41_3 | 41

2|41

_1

41_18

41_17

41_16

41_15

41_14

28 27 26 25 24 232221201918 17 16 15 14 13 12 11

109 8 7 6 5 4 3 2 1 3635343332313029 2827

87 6 5 4 312 1
| |

I A I N I N | 1] T T Y Y A A
BE_-/+4 for RE31 BE_-/+2 for RE31 |
316 313 | 312 316 | [ 313 | 312 | :
315 314 | 311 315 31 4 31 1 :
L N 1] L1 L 1 [ HEEHE RN Ll 1 [
BE_-/+3 for RE41 BE_-/+1 for RE41 !
16 | 413 | a2 | 116 | [ 2413 | a2 | :
. 415 41 4 _ 1_11|_1 | 415 414 _ 41 1 :
: 87I654"3L2‘1l : 8;654‘3[2‘1' : 87I65é4l321' ;
4 2
5 [ 3 | | 1 | | | 5
i |87l6543!21 : '87'654|3|21 ! !871654|3
270° 240° 210° 180° 150° 120° 90° 60° 30° 0° 330° 300° 270°

WL NE T

B Y

S5

\\I

RPC/5 Uiy fitll /% R 2

152

T3t 5

i
¥

216x
New Control ’ GBT Link
( Board
J 4. 8Gbps
[
JJ? — | .
New Master LpGBT Link
Link board
10. 24Gbps
RPC Strips | FEB
New Slave

F - feimii AR B HERRET.

TCDSv2

xDAQ

Phase-Il one side RPC-RECF-EMTF connection(update)

20240130 version for 2024 CMS ESR
I

|
Barrel
30° sectors 8 ) 4 12 10
100522,:’;2 26 25|24(23 22 21 20 19(18(17 16 1514 13|12(1110 9 8 7|6 |5 4 32 1 3635 3433 32 3130 2928 27
| [ | | (I ] | v | | (] [ | (B} [ [ | [ | [ | [
Endcap
oosectors | 13 12 11 10 9 8 7 6 5 4 3 2|1 18 17 16 15 14
h'd \f- \f. \f. Y : \f. \f. l ﬂf. \f- : \f. Y . | | h'd —
RE2/2 1 links [sg_e 2 | s8| EN22 | s7| EN22 | s6| EN22 | s5| EN22 | s4 EN22 | s3] EN22 sz_erJzz S1| EN22 |S12_EN22 [s11_EN22 |s10_EN22| S9_EN22
This chamber must\go A A A - A A A\ A A \. A A
to two RECFs, so the 7 1 ] ] ] ] ] ] ] ] ] ]
fiber must be split e Y Y Y Y Y Y R Y Y Y Y D
RE1/2, 3/2, 3/3, | S9_EN12 | S8 EN12 | S7| EN12 | S6| EN12 | S5 EN12 | S4 EN12 | 83| EN12 | S2| EN12 | S1| EN12 |S12_EN12 |S11_EN12[S10_EN12
4/2, 4/3 =5 links |_ A A A A A A A _Ach2(ch0jeh1 | A A y
I | ; 1 (| 1 (| 1 (| (| 1 (| (|
RECF_n3 RECF_n2 RECF_n1 RECF_n4
RECF Output channel[817 6 5 4 3[2]1 0 8 7 6[5)4 3 2 1 o8]7 6 5 4 3[2]1 0/8 7 6[5]4 3 2 1 0
Channels with phi+90q11 m : 9 , ,1_1| , 10 , m , 11 \ ﬁ| | 9 | Wl | 10 . ?l ,
7lelslalal ol l 1ol Tlglslalala Gl [ 1il [Fles|alslalyl il [11l
EMTF sector " ; . 6 I | 4
(60°+neighbor) 4 2 | |
5 ' 3 . [ 1 ] 1 : 5 :
7 6 5 4 3 2 1 EMF input fiers 7 6 54 3 2 11 | 7 6(5(4 3 2|1 1 | 7 & 5/4 3 2|1
| 1 1 I | | | | |
| I | I I : : | | | |
| | | I | I | | | | |
?ggpé’:%s fri1berb= one 10deg ! ! ! ! ! ! ! ! ! ! !
sector, 6 chambers
240° 210° 180° 150° 120° 90° 60° 30° 0° 330° 300° 300°

54


https://indico.ihep.ac.cn/event/22941/contributions/171106/

IRPCIeimff REEFFARAHE

Sending Delay Study of 96 FPGA Channel - ':"‘* SRy S5 e Chanmal e CMS Muorll Pre{imin?ly I CETRN 994
—tf a0 CMS MUON Preliminary GIF++ oo SMB MUON vedminay CiDde 3 I T ; Y — ]
_ . L > — = : c - . ]
- r—-ATCA@« EFTHIRR], TR TE MTCAE@RPCJ ;
- — ! 8 s0- nsez 7200y 580 B oy 3-0. HV:7100 V
I = D é | / I\ = 1 Ea % gle)g + cosmi cr : % o %7:9 C;:nt: S g i Mean:3.05
— e Bea ° m trigg -
7%DemoR%, AFEH 3 FFRYIRIE
£ = c g U-or
- = el — B
§ 60- (§ 60 © i
E e
H—L]'J-—O : 1102 & 04
9 50 : Z |

. RS EING T R TMTCARRR BT 54R (BE) -

* BETZESARNRRERSTATRERIRESFR -
G, FIFZRACTR T S0 NANEERR . : |

g , 10-

* EEFRIEL 7 SEeRE TR ChISUE S5 3 A s M AR U ooy

FPGA_Channel Cluster size(strip)

(Check-Sort-Push, CSPF5ER) , HiugaVELEiEl, X CSPﬁu;zx“:..’s‘E@‘ﬁ SRFICSPIEHIE HiE PRSI PERANDTE

. REREAUFRNETEEHE: KETELIRmE T EHER £575
uw:&nu, XTIRPCENFIEHIT TR, HETFIHFUFM

N
6 8

N
N

y E |7 Ej:jz’él ;' . . RE31_904 CMS Muon Preliminary ~ CERN 904 Lab
= HV = 7200 V > | | ] | o |
00141 mean = -9.77 5 i 1
a 0 = 26.66 S 1.00f N
; " i > runl442 7.0kV = i ]
5 v L. . = .
Hipmo s c 0012 Nevent = 20000 wf = = ~
> E 0,99 B -
@ 0.010- = i = =
H I : - 5)0 98 ; —
Virtex-7 0.008 - < Y-99[
FPGA _ m i ]
- | i ~  Bidirectional GBT link // \ Data path 0.006 097 __ n
Waml Tamli — S Cutpath i 1
l Clust ; | EMTF 0.004r 0 96; .
> 2 uster ngle . : ]
— > r{ DEMUXHfinding Corlwersion} L1t - Threshold: 40 fC ]
... N — 0.002|- 0.95- Chamber type: RE3/1 -
\‘*-Fas'rJSIOW Ctrl -TTC DTH | :
GoNTROL 0.000-756-80 —60 =40 —20 0 20 40 60 80 100 094:1““1““1“11““1Hl[ T

Ay(mm) v"68 69 70 71 72 73 74 75

High Voltage(kV)
—— . R . Ry . IF= BB =" Z8 12015 E& &k T B EFRE
= abErah S PR FFA fil A B a4y IRPC/Gimft & BB = B ZE) Ao ERE 9169 B ETRE S A STIA Thi B I B e

35




o BB #HER /530,

MTD-BTL #HRNzsFH2%In

i, ERERLARN

s P I EFRIS T

¢ ]

FIR&D. ZA3E
NFEHEE EZ

e MTD BTLy

E

LRELE

P\JAVE FALRES

SENES

THgit, Rt

bty (46K,

sS4 MER

o 20236 RSB — /ML R A
o 20244FIBFF AKX EL

l‘|'&2|§IE5FD '

‘E'f«b )

12X N\

entries

a:l:

e 2024F1085ER2247 1 sensor

modulefYiE;]

=0T,

FHehkE

Ndetector modulefyJiEiS

150 |

100

50

250 [

200 [

5| NN =K SN | .1

- | mean: 310e+03
- — T .R.MS ...... 4 ..7...% ................ -

1500 2000 2500 3000 3500 4000 4500 5000

bar light output [pe/MeV]




BTLEEEHE: 2024

SensorigZiT{tit

Detectort&iRFE T Z MK HEIE

USSR Tray HE TS HHIR RS

I E

5ahk

BHEFL

L EERAF ARG

[EEFTEETrayHIE T 2

TE1EE

SRR (I EE S PMIR TSR,
= ERIRLY SOSEMAL,

SensorfRRAYHIE T
= LYSO+SiPME
RTINS

BHtMEESE~ (~101)

Sensorf&R[FRIEQAQCE S E!
TR R I IHEE
TR RFE, FHEHESIFHE

Zigit
BT T AU LA

v/ E T Serenityf

AL ER ST

F—hAd F~11
modules (2023

115 R G LK



https://indico.ihep.ac.cn/event/22941/contributions/171313/
https://indico.ihep.ac.cn/event/22941/contributions/171314/

MTD-ETLEEHE: 2024 THRERERET fpRbR. SRR, 1K

» prototypingPtEZLGAD XS 14Nz

o CMS ETLIEMHCNMFOHPK sensors ERIHTIVIlIE, LATHRLGADBYSEBEF IS 1

HPK 5x5 sensor IV # £ CNM 15x15 sensor breakdown voltage %~ #

A1519 VBD hist
Mean=157.41 RMS/Mean=0.1712 Unit: V

165 165.01 1659 165.68 i&ws.u 165.84 150.11 165.95 170.25 170.49 170.5
;s Exs s a1 4 A ae Fie (31 ] [ e [30) Als

labprob-Data-CMS-IV-HPK-P2-5x5-W43_P6 [Log]

—
Q
la-'
.
(S
-

~160

70.64 165
(=

170.2 121.34 165.05 165.28 165.85 136.34 165.82 165.86 166.15 165.52 140.02
Ccue D En Fl4 an 2 arr F17 EY 0y

70.23
c

g
9
w o

—140

Leakage Current [A]
=)
w
w
Row number

B 120

—a
=)
~ o

— —
o o
@
—a
o

—
<
@«

- b
o ©
o
()]
. -

-
=
[ =

0 5 10 15
Col number

« CNM 15x15 sensors (ATLAS conditions)

« Tests with 16x16 FBK sensor to validate QC
procedure to start soon

58


https://indico.ihep.ac.cn/event/22941/contributions/171312/

RRRAME =S

CSC Longevity and EcoGas

o SEEFTTECMSEIERTER/FIE T4 =5 2 —CSCERNIZS YA Hl
o S{NZHSY 40%Ar + 50%C0O2 + 10%CF4; CF4 &Y, (BEER=SAmAES

e CERN JRIEERun SHIAZ R, BRESMHNE R 70% (HH3J20165F)

SRR EIRIR. SBEM, RABFES5CSC at GIF++ FITRIREELE, TR EHL-LHCIRRBSRET
CSCHYlongevity, SFKBIMRIISIKRAED
ofHRAEELHICFA (10%. 5%. 2%) (&R MxRNES. EBF=1488

EEERR (IELLS5=E) 1EINRYEEe:
=] —J==R = = 1=k F{ ,t
'E j'bCSCBL z="o/)IL ( = J‘UX) = BBl
CMS MUON Preliminary GIF++
3 CMS MUON preliminary G|F++ E : : . . : . : :
‘N | : B
T ¢ ME11_TMB %‘ 110~ * 2022,09MayGIF++, 5% CF4 . ... .ife. A—
;‘2 s ® ALCT | : ° o L, *  2022,26Jul GIF++, 5% CF4
® X ztgl*gi';"ted | o . 5 B 2022,230ct GIF ++, 5% CF4 5
m - : : 8 100 .__ s 2023’05May GIF+s. 5% CF4 ................ .................
é A 10% CF, o i 2% CF, . 5%CF, &’ E «  2023,07Jul GIF++, 5% CF4 ,/
D : ! ! ('_G 90 B 2023,26Aug G|F++, 5% CF4 ........... / .................... ..................
R =L : é % f
n © H r W ] :
15— Q L 2
B N 80 N : :
1= 70—
spanem o*™° rn®
VYV A‘ 60‘5
o5 :
: E : :l L1 1 | poegeg -} | | O et e | | | I . | I L1 11 l L1 11 | [ I e l L1 1 1 l 11
O_I | I | I | 1 1 1 | | I I | I | I:I | | | I I | I | I I | | | I | I i' | I | | 1 1 0 5 10 15 20 25 30 35 40
100 200 300 400 500 600 700 800 . Current [uA]

Accumulated Charge [mC/cm]

ME1/1ABELHICFAIE R FEEF=IEERNE ME1/1=8 8]0 B ER AT IBR


https://indico.ihep.ac.cn/event/22941/contributions/171524/

. YN
=1

. Y \ 1 Y = b
CMSiHE L AR WRBIARE.  H R

o T2 yhm&RY REitxl
o RIBELS, FH2023FEEHRIEWIRE !

* CMSHIFEHHKITH, WREA150h7TARD
* XWIIKERHE2024512BERIE

T2 CPU cores 420 cores 2011, 2015 (2 batches) 1560 cores (3.7x) Old resources will be all replaced
T2 Disk Storage 673.5TB 2020 1.8 PB (2.6x) Old resources will be kept

e H2024F88#E, IHEP IxloginfI&EE:TEZEAIMa9,

* IHEPHICentOS 7TEEFE, (BNET S5,
* ROC3ZHF

o Z=EKROCEEZEIR

* |HEP-CCGigfH: 24/M\BYfFapszds, S/ L{ERYIE) LI JIRSS.
o T2-T31FEHE

* SITFHPETILRAIT2EGE, TR ET2 EEIRT34UE.



https://indico.ihep.ac.cn/event/22941/contributions/171348/

L BR

wiRE

S8R Remote Operation Center (TFEER{EFL

2024/05/25 JELRREE (L) . LA

»+  IHEP ROCEE2009FEEECKA, EEEE

(DQI\/I) T3

. BEIFESSHEEN, ELHCIRLSSEINEST, 20234
RS NNCMSTIRYREUEAOZ W E I T/E,

. 20246 MEMRENIS0RIDR SUERR IS0

[EYIAR. 1THAS

+ EAMHICMSEE

157E202 54 EEENEL

= BB

P& OFICMSEEEGZEH
~FRAIE

HUR, #GHE)
FEboires, TR CMSERERIAL.

g =M ERLZ2—,

g0

= FT,

\l

SUFhE

Ptz FROF T{EDL

SSEIEpali L
SR FRL,

==

INo

A ATZIAL

LFEFZCMSEIHESS.

61


https://indico.ihep.ac.cn/event/22941/contributions/171449/

EHfre=X CMSKEHE 221

&iy A - IR E

Light ion collisions at the LHC 202411 BREZF Small systems: CMS highlights
(CERN)

ExtendedScalar Sectors From All  2024.10 £#%g Higgs Combinations & EFT interpretation
Angles (CERN)

Advances, Innovations, and 202410 #zp  Experimental insights from CMS in ultra-peripheral collisions
Perspects in High-Energy Nuclear

Physics (FFE)

Advances, Innovations, and 202410 PB&EZF CMS Highlights

Prospects in High-Energy Nuclear
Physics (FFE)

Higgs Hunting 2024 (&) 20249 Fabio Mass, width and CP measurements at CMS
lemmi
Higgs Hunting 2024 (&) 20249 [ Higgs rare and exotic decays at CMS
-TAG2024 (B XF) 2024.9 Fabio Boosted top/W/Z tagging in CMS
lemmi

LHC-EW general meeting (CERN) 2024.7 BHJX Energy-energy correlation measurements (CMS+ATLAS)

The 4th EIC-Aisa Workshop (FE) 2024.7 #3l  The recent measurements of two-photon interactions with the CMS experiment
Boost2024 (EXF) 2024.7 Bk Al-based event classification at CMS

PASCOS2024 (i%Ea) 20247 Z38 SM Physics Overview
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Chirality2024(Z 5 20247 Zf=i® Hyperon polarization along the beam direction in pPb collision at CMS

CHiP Cross-Strait 2024 (FE&GAL) 20246 Zfg CMS MTD

NSTAR2024 (ZR[E) 2024.6 = Observation of multiple structures in the J/QJ/P mass spectrum at CMS

FCPPL2024 (G£EH) 2024.6 PpEgZESL CMS collaboration within FCPPL

FCPPL2024 (G£E) 2024.6 fi# Searches for heavy resonances decaying to a Higgs and another boson (X->YH/VH)
at CMS

IEEE-RT2024 (iEkFg) 2024.4 YJ#rZ Check-Sort-Push and its application in CMS/iRPC subsystem

Alphas-2024 (B XF) 20242 BJE Determination of aS from energy correlators in jets at CMS

QPT2023 (fh[E) 2023.12 BEEZF CMS highlights (heavy-ions)

Hi1ggs2023 (FF[E) 2023.11 ARk Higgs boson couplings and EFT constraints from Higgs boson measurements

Higgs2023 (H[EH) 2023.11 pgiESE CP properties and searches

ICFA2023 (EE

N’

2023.11 Z=5& Electroweak physics [incl. top mass/properties]
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Extended Scalar

FReil CMSHRIRE 184

2024.11

Sectors From All
Angles

Hard Probes 2024 20249

PASCOS52024 2024.7
SQM2024 2024.6
SQM2024 2024.6
FPCP2024 2024.5
FPCP2024 2024.5

Tahir Javaid Higgs differential cross-section and STXS measurements at CMS

2024.10 Khawla Jaffel

Iy ==y

il

Zongsheng
He

RS

ZFRiE
==
=

Zd

Unlocking the 2HDM Phase Space: Recent Experimental Insights and Discovery

Detecting fluctuating gluonic structure via energy-dependent incoherent $\rm{J}/\psi$
ohotoproduction in PbPb at 5.02 TeV with the CMS experiment

Recent tau g-2 measurement at CMS

Physics of heavy flavors and strangeness with a time-of-flight PID upgrade at CMS in the
nigh-luminosity LHC era

Hyperon polarization along the beam direction in pPb collision at CMS
Double Quarkonium Studies at CMS

Observation of multiple structures in the J/QJ/Q mass spectrum at CMS
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2024.5

|IAS Program on HEP 2024.1

Higgs2023

Higgs2023

Higgs2023

Higgs2023

Higgs2023

Higgs2023

1ggs2023
1ggs2023

2023.11

2023.11
2023.11
2023.11

2023.11 Chuxue Yang

2023.11

2023.17
2023.1°

HEZTERN
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Fabio lemmi

Muhammad
Shahzad

Khawla Jaffel
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RE=E

Review of energy reconstruction algorithms in the CMS Hadron Calorimeter

LHC Higgs Highlights

Combined measurements of Higgs boson cross sections and couplings at CMS

Searches for exotic Higgs boson decays at CMS
Measurement of Higgs boson mass using bosonic decay channels with the CMS detector

Search for a standard model-like Higgs boson in the mass range between 70 and 110 GeV
in the diphoton final state

Combined measurements of Higgs boson cross sections and couplings at CMS
Searches for additional heavy Higgs bosons at CMS

Searches for rare Higgs boson production modes at CMS

Prospects for Higgs measurements and HH/HY searches at the HL-LHC with CMS

SWHARSIRE. PEIRE

65



HECMSZREERVSITER (ZREAR)

=REAEG] ARSSHARR
IR MR AN SRS Tahir Javaid — 2023.2-2024.9
RPC fit&4H X% —% 2019.09-
ECAL DPG T % 2023-
Higgs#IiE SJiE: —RK 2024.09-
Heavylonfit&2H PR R 2023.12-
HCAL DPG T —RK 2022-2024
[ == =p —K 2022.6-2025.6
PPD PDMV AKX R 2024.9-2026.8




D{ECMS=4E

IEH,J_L%

ITx (EHKI19ANR)

2E (Z4R) =HEL5 FhiiE=2%4H ARSSHARR
HGCal SREEHT =% MAC Beijing -
RPCEEF%Z EXER[E] =% - 2020.9-
Generator MR— =% Validation 2024.7-2026.7
Run Coordination BERAAE =% IHEP ROC manager 2024.1-
SUS PAG/PPD i =% MCIT/MC Convener 2024.9-2026.9
HIN BRETF =% SR 2023.9-
HIN 72Im =% Dilepton 2024.7-
HIN HER =% Forward/UPC 2024.7-
B physics = =% Spectroscopy 2023.9-2024.8
B physics = =% Production & Properties 2024.9-2026.8
Jet MET Fabio lemmi =2 JMAR 2023.9-
JME/BTV ZHETFT =% JMAR 2024.9-2026.8
BTV X[SF% =% BTV Algorithm 2023.9-2024.8
Tau FIVINEE =% Tau Trigger 2023.9-2025.9
EXO 53PN =% EXO M&l 2022.9-2024.8
HIG JEli= =% LHC Higgs Combination 2023.9-2025.9
HIG S =% DiHiggs 2022.9-2024.8
HIG T =% DiHiggs 2024.9-2026.8
B2G Alexandra Carvalho = B2G M&l 2023.4-2025.4
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CMSHEHEMARIVESIERIRSS (BAIKX)

e CMS Spokesperson Advisory Committee, Management board: [ER/K (=BEFT, 24-)

 CMS Serenity Steering Committee: X% (=8efT, 19-)

* Conference Committee: BT (&=BeFr, 21-) , =D (AtAn, 21-)

* CB Advisory Committee: Z5& (6K, 24-26)
e CMS School Committee: ZFgm (K, 24-26)

e CMS Thesis Award Committee: Bl (At K, 22-24)
* CMS regional representative for OSA states: £fg (R, 24-)
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The CMS experiment has 6029 active members from 2955 institutes coming from 97 countries.

2121 1150 1290 1078 269 113

Phd Physicists Physics Doctoral Students Non Doctoral Students Engineers Technicians Administratives
(396 women 1725 men) (308 women 842 men) (354 women 936 men) (157 women 921 men) (22 women 247 men) (68 women 45 men)



CMS DETECTOR

STEEL RETURN YOKE
Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS
Overall diameter : 15.0m Pixel (100x150 pm) ~16m* ~66M channels
Overall length . 28.7 m Microstrips (80x180 um) ~200m? ~9.6M channels

Magnetic field :3.8T

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m?* ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

HADRON CALORIMETER (HCAL)

Brass + Plastic scintillator ~7,000 channels
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All results at: http://cern.ch/go/pNj7
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CMS Preliminar

5.02 TeV CMS measurement (L < 302 pb™)
7 TeV CMS measurement (L < 5.0 fb™)

8 TeV CMS measurement (L <19.6 fb™

13 TeV CMS measurement (L < 138 fb™
13.6 TeV CMS measurement (L <1 fb™)

Theory prediction
2 4. 2z CMS 95%CL limits at 7, 8 and 13 TeV
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Heavy
Fermions

0.001
Selection of observed exclusion limits at 95% C.L. (theory uncertainties are no?%cluded).

String resonance

Zy resonance

Wy resonance

Higgs y resonance

Color Octect Scalar, k2 =1/2

Scalar Diquark

tt+ ¢, pseudoscalar (scalar), g, x BR(¢-2f) > =0.03(0.004)
tt+ ¢, pseudoscalar (scalar), g, x BR(¢~20) > =0.03(0.04)
pp+Zly+X

X-¢d, My = 0.02Mx, ¢—(yy) merged diphoton pair

Wy Resonance leptonic

SUEP Offline, Tp = 3 GeV, my = 3 GeV, Br(A’-nm) = 100%
Split SUSY, HSCP gluino with infinite lifetime, fz, = 0.1

stau pair production, HSCP with infinite lifetime
Doubly-charged tau', HSCP infinite lifetime, DY production

quark compositeness (££), Nurs =1
quark compositeness (££), Nurr = — 1
Excited Lepton Contact Interaction
Excited Lepton Contact Interaction

vector mediator (qq), gq =0.25,gpm =1, m, =1 GeV

vector mediator (£), g =0.1, goy =1, g; = 0.01, m, > 1 TeV
(axial-)vector mediator (gq), gq =0.25,gom =1, m, =1 GeV
(axial-)vector mediator (xx), gq=0.25,gom=1,m, =1 GeV
(axial)-vector mediator (£f), 9q=0.1,9pm=1,9,=0.1, My > Mped/2
scalar mediator (+t/tf), gg=1,gom=1,my =1 GeV

scalar mediator (+tf), gq=1,gom=1,my =1 GeV

scalar mediator (fermion portal), Ay =1, m, =1 GeV
pseudoscalar mediator (+j/V), gq=1,gom=1,m, =1 GeV
pseudoscalar mediator (+t/tf), gq =1, gpm =1, m, =1 GeV
pseudoscalar mediator (+tf), 9gq=1,gom=1,my=1GeV
complex sc. med. (dark QCD), My, =5 GeV, cTx,, =25 mm
Baryonic Z', g4 =0.25,gom =1, m, =1 GeV

Z' mediator (dark QCD), Mary = 20 GeV, finy = 0.3, Qgark = Ao
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