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Data taking status

CMS Integrated Luminosity, pp
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Content of this presen

Vector Bosons

Higgs Top quark
‘ Exotic signature? / Heavy resonances?
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Total Exotica Standard Model Supersymmetry Higgs Top Physics

Heavy lon B Physics Forward Physics Beyond 2 Generations

As 7t Aug 2018

782 collider data papers submitted as of 2018-08-05

there are 782 papers
from CMS, similar
from ATLAS

onference notes with

period updates

Can only cover very
small portion of the
tal efforts at LHC
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Overview of cross section measurement

July 2018
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0 7 TeV CMS measurement (L < 5.0 fb™)
O 8 TeV CMS measurement (L < 19.6 fb™)
0 13 TeV CMS measurement (L < 35.9 fb™)
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All results at: http://cern.ch/go/pNj7
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Higgs production at LHC

ZH
8 TeV 19.5 1.60 0.70 0.42 0.20 0.13 0.019 0.0012
13 TeV 44.1 3.78 1.37 0.88 0.49 0.51 0.074 0.0029
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Higgs Decays

WW (21%)

bb (58%)
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Higgs couplings

19.7fb" (8 TeV) + 5.1 fb" (7 TeV)
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ttH: probably the only channel that can direct probe Higgs Yukawa coupling at LHC
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How to hunt ttH

. Search in H->multilepton,bb,yy/ZZ

- MVA analysis, multiple(21) signal and control regions
Higher cross-section < > Higher purity
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Observation of ttH

- Combination of ttH,H=>WW/ tt /bblyy/ZZ

= 7TeV + 8TeV + 13 TeV(35.9 fb-1, data taken up to 2016)
- Simultaneous ML fit to all decay modes/Ecm
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tHq searches

. nsitiv Yt/aHVV CMS PAS HIG-18-009,
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Observation of Higgs decay to bottom ¢

. Higgs Largest decay mode CMS PAS HIG-18-016; to be submitted to PRL

b
- Search with 4 productions modes -
= VH,H->bb; with 0/1/2 leptons kv) K
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q
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Observation of H=>tt

PLB 779 (2018) 283
- Strong (relatively to other leptons) coupling to Higgs

- Large background dominated by Z- Tt
- Search H-> Tt in the production mode of ggH,VBF,VH

= ttH,H-> Tt comes recently and not yet in the combination
= Categorized into: 0-jet, VBF, boosted
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Search for H>uu

. |ggs Coup|es to 2nd generation? arXiv:1807.06325; submitted to PRL
- Very small decay BR (0.02%)
- Overwhelming by DY background (cat. And BDT used)

- (Getting close for access assume SM
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SM pred. H=>inv. Br: <0.1%
Enhanced from BSM, ex: DM
- <0.24 (0.18) @ 95%

Search for H=>inv.
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Combined VBF-tag

V(gqq)H-tag  ggH-tag
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Search for double Higgs

HIG PAS 2017-030
= Probe Higgs self coupling

. L .
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bbb _| bbWW | bbr _| bbyy 5 + :3)-*;

000 ---h “h

34% 25% 7% 0.26%

Need HL-LHC

> purity

CMS preliminary gg—HH 35.9 b (13 TeV) 500CMS preliminary 35.9fb" (13 TeV)

o B
bbVV -
Observed 78.6xSM e = m— Observed
Expected 88.8xSM % 3000 o - = =+ Median expected B T S
| T H I 68% expected
bbbb a L 95% expected
Observed 74.6xSM o 2500 [ Theoretical Prediction
Expected 36.9xSM © H : :
[ 8 2000 ‘ .........................................
bbrtt st ;
Observed 31.4xSM e 5
Expected 25.1xSM = 4 500 E B D
bbfY’Y o
Observed 23.6xSM % 1000
Expected 18.8xSM » ]
Combined abgewed o 500; E .................... . ..................
Observed 22.2xSM - —- - Median expecte H : : HE Do : : :
mmm 68% expected H : : I i : i I H
Expected 12.8x SM 95‘%1 eigected 1T T IR BN A AR H L1l T TR |1
L v L - - -20 -15 -10 -5 0 5 10 15 20
6 78910 20 30 40 506070 100 200 300 400 \ \ I /i
SM A
95% CL on o, /o7 SM
Limit: <22(13) SM pred. :
JD0 XD M s oupling

Physics updates



Re-establish H>WW/ZZ/yy

- Observed decay channel at beginning of Higgs discovery(2012)

= WW: 21.5%: large BR, missing final states information
= ZZ: 2.6%: Clean and narrow peak, low/flat background
= yy: 0.2%, narrow peak over smooth falling background

arXiv:1806.05246 CMS PAS HIG-18-001 arXiv:1804.05246

CMS 35.9fb" (13 TeV)

— - — CMS Preliminary 2016 + 2017 77417 (13 TeV) CMS 35.91b" (13 TeV)
"> B _| T T %220:__|1| T T T T T LN B p— % :'H:},IY"Y'"|""I'"'I""I""I""I""_
> 10 nlv and tt ‘I‘)Vy ] o ¢ Data ] O 55000 - M,=125.4 GeV, fi=1.18 All categories E
S =™ vz S 200 mHzs) o S0 . § Data |
£ " s o Dota 5 180 e 5 20000 — Bt
3 8 B Systematic uncertainty ] 12} o EN99-ZZ, Zy ] @ . B component
= c 160E- M Z+X = o [ 3K ]
© q>) £ 3 15000 — CJ+20 3
— U140 E : ]
F 1 10000 [~
120F -
E 100F 5000}~
E f C
_ 80 P
B 60 F 600
2 14 e S T W i 40: 400
@ 4 F A ~ 200 3
g 12 —+ ) » / E o F
8 1 b A Z 20F } : ¢
% 0.8 7 ] J WA B -200 :
o 06 : . . 0 80 100 200 300 400 500 700 900 ~40000 "0 120 130 140 150 160 170 180
0 50 100 150 m, (GeV) m, (GeV)

IHEP IHEP

Physics updates



Higgs mass/width/fiducial-differential cross section

- Measurement performed with high precision channels
= ZZ/ yy/IWW

- Mass: Run2 ZZ: 125.26 +- 0.21 GeV (statistical dominate)

- Width: SM: 4MeV:; direct measurement: < 1.1 GeV;
onshell/offshell ratio: <14.4 MeV

PAS HIG-18-028
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CMS PAS HIG-17-031
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LHC, a top quark factory

. ~3*108 top events generated at LHC
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Overview of top physics

- Mass: heaviest (known) elemental particle
Decay before hadronization

t-channel s-channel

E oy
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June 2018

CMS Prehmmary
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Top rare decay

CMS preliminary March 2018
| IIIIIIII | IIIIIII| | IIIIIII| | IIIlIIIl T |
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single top+ti, Br(t— Z u) [ 1 [1] JHEP 02 (2017) 079 2] arXiv:1712.02399, sub. to JHEP
single top+tf, Br(t— Z ¢) March 2018 [3] JHEP 04 (2016) 035 [4] JHEP 02 (2017) 028
[5] CMS-PAS-TOP-17-017 [6] JHEP 07 (2017) 003
JHEP 07 (2017) 003 Each limit assumes that Theory predictions —SM D2HDM(FV)
from arXiv:1311.2028
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Top mass

Stability

Top mass M, in GeV

o 50 100 150 200

September 2017 CMS Preliminary March 2018
CMS 2010, dilepton ° ?thafzr%go"f;gi?e — @ 173.50 = 1.50 = 2.91 GeV
JHEP 07 (2011) 049, 36 pb’ 175.50 = 4.60 + 4.60 GeV 12-030 (2013)
CMS 2011, dilepton — @ 172502 0.43=1.43 GeV E,ng';‘;f;% fs';ggg‘:“ts ——@— 173.90:0.90*170 , ; Gev
EPJC 72 (2012) 2202, 5.0 b
CMS 2011, all-jets @ 173.490.69+ 1.21 GeV b-jet energy peak @ 172.29x1.17+2.66 GeV
EPJC 74 (2014) 2758, 3.5 fb" TOP-15-002 (2015)
CMS 2011, lepton+jets ——s@e— 17349+ 0.43+0.98 GeV Lepton+J/W¥ ——@—— 173.50 + 3.00+ 0.90 GeV
JHEP 12 (2012) 105, 5.0 f&' JHEP 12 (2016) 123
CMS 2012, dilepton —— 172.82+0.19+ 1.22 GeV Lepton+SecVix 173.68 + 0.20 +1-58 GeV
PRD 93 (2016) 072004, 19.7 fb' PRD 93 (2016) 092006 o -0.97
CMS 2012, all-jets —o— 172.32+0.25+ 0.59 GeV Dilepton kinematics ® 17170+ 1.10+268 _  Gev
PRD 93 (2016) 072004, 18.2 f5' TOP-16-002 (2016) ' ' -3.09
CMS 2012, lepton+jets @~ 172.35+ 0.16+ 0.48 GeV Single top enriched +0.97
PRD 93 (2016) 072004, 19.7 fb" EPJC 77 (2017) 354 172.600.7777°" g g3 GeV
CMS legacy @~ 17244+ 0.13x 0.47 GeV CMS tt+j shape, 8 TeV 160.90+ 1.10*438 _  Gev
PRD 93 (2016) 072004 TOP-13-006 (2016) ® R -3.49
CMS 2016, lepton+jets —— 172.25+ 0.08+ 0.62 GeV of(tt) 7+8 TeV
25+ 0.08=+0. +1.70
TOP-17-007 (2017), 35.9 fb" JHEP 08 (2016) 029 —@— 17380777 g9 GeV
NNPDF.0
Tevatron combination vo@e 174.34+0.37+ 0.52 GeV
arXiv:1407.2682 (2014) gstgzzgz-E%X ((220216)5) o 172.44+0.13+ 0.47 GeV
World combination
ATLAS, CDF, CMS, DO — 173.34+0.27+ 0.71 GeV World combination 173.34 4 0.27 = 0.71 GeV
arXiv:1403.4427 (2014) ATLAS, CDF, CMS, DO @ 34£0.27+0.
arXiv:1403.4427 (2014)
I R R N ST A I R R A R | | |
1 65 1 70 1 75 1 80 | | | | | | | | | | | | | |
m, [GeV] 160 170 180 190

o m, [GeV]
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«10® CMS Preliminary ~ 35.9 fb™' (13 TeV)

CMS Preliminary ~ 35.9 fb™ (13 TeV)
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CMS 35.9fb" (13 TeV) t t
—_ R L e I FL=
g 60l- | << Obs. upper limit "' h @
:g : — Obs. cross section :" ; t v
\6 - Predicted cross section, & &
507 | "77 Phys. Rev. D 95 (2017) 053004 i i

i - ~1/10° of ttbar events

- Sensitive to new physics
(e.g. High mass scales),
and top quark Yukawa

coupling

0 By

2.5
vy« Need more data to explore

ye/yeM| < 2.1

1.6 (1.0) o
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July 2018 CMS Preliminary
CMS measurements 7 TeV CMS measurement (stat,stat+sys) ——o——i
vs. NNLO (nLo) theory 8 TeV CMS measurement (stat,stat+sys)  +—+eo—
13 TeV CMS measurement (stat,stat+sys) ++eo—+—
YY S — 1.06 +0.01+0.12 5.0fb™
Wy, (NLO th.) —o+—— 1,16 +0.03 +0.13 5.0fb"
Zy, (NLO th.) —— 0.98+0.01+0.05 5.0fb"
Zy, (NLO th.) —— 0.98 +0.01+£0.05 19.5fb
WW+WZ 5 — 1.01+0.13+0.14 49fb"’
WW —_ 1.07 £+ 0.04 +0.09 4.9 fb"’
WwW e —— 1.00 + 0.02 +0.08 19.4fb"
WW — . — 0.96 + 0.05 +0.08 2.3fb"
wz —_—— 1.05 +0.07 +0.06 4.9 fb"’
wz ——e——i 1.02 +0.04 + 0.07 19.6fb"
wz . — 0.96 +0.02 +0.05 35.9fb™
zZZ o 0.97 +0.13+0.07 4.9fb™
Y4 —— 0.97 +0.06 +0.08 19.6fb"
Y4 — . — 1.14 +0.04 + 0.05 35.9fb"
Al rests at 1 Production Cross Ségtion Ratio: o.,./0 :
http://cern.ch/go/pNj7 ’ exp theo

Physics updates




Electroweak process

Juyots | C?MS Fl’rellimilnallry
CMS EWK measurements vs. 7 TeV CMS measurement (stat,stat+sys) F——o—+
Theory 8 TeV CMS measurement (stat,stat+sys) ——o——i
13 TeV CMS measurement (stat,stat+sys) H——eo——
qgW — - — 0.84 +0.08 +0.18 19.3 fb™

qqZ e 0.93+0.14+0.32 5.0fb"
qqZ e 0.84 +0.07 +0.19 19.7 b
qqZ o 1.02 +0.03 +0.10 35.9fb"
yy—=WW | - ' 1.74 £0.00 +0.74 19.7 fb™
qqWy — . — 1.77 +0.67 = 0.56 19.7 fb™
ss WW + . 0.69 +0.38 +0.18 19.4 fb"
ss WW H—e—t 0.90 +0.16 +0.08 35.9fb"
qqZy — o o 1.48 + 0.65 +0.48 19.7 fb™
qgqWzZ . 0.64 = 0.41 35.9 fb
qqZZ — . o 1.38+0.64 +0.38 359 fb
Al resulfs at: 1 Proéuction Cross3 Section Ratfcr O./ O )
http://cern.ch/go/pNj7 ' exp theo

Physics updates
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WVy PRDY0 (2014) 032008 LRERE
VBF W+2Jets JHEP 11 (2016) 147 ST A
VBS Wy+2Jets  JHEP 06 (2017) 106 SR A
VBS Zy+2Jets PLB 770 (2017) 380 St A
\Y A% PLB 772 (2017) 21 XEREA
q W d
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ME., AFYHEERS. 52 BIRLA3 oI EIMEB T Zy BT SR . ;
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B physics

[ Event filering is OFF ]

] [ EEE]]

CMS Experiment at LHC, CERN
) \ | Data recorded: Tue Nov 11 02:06:38 2014 PDT
| Run/Event: 229685 / 417637

Conversions
@MW rpcRecHits
» @M csczDRecHits
» [ ct1DRecHits
» [Z® muonDTDigis

GBS
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» Leptoquark » New scalars/vectors,
» SU(2), singlet or » Spin0or1 also leptoquarks
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Physics updates

Phys. Lett. B 753, 424 (2016)
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nd P;’ results

CMS-BPH-15-008

Q- = Ao 1.
3— 4-CMS a 5; +-CMS
251 7 - LHCb £ Wb y(as) +LHCD
25 SM-DHMV \ - Belle
= 0.5F N -
1'55 w(2s) « RSM-DHMV
1= -
- OF +
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0T R AN -0.5
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0.5~ —LF—' T\\i&?\‘;kg I +
- ‘T ﬂl? " SN 4 \
-1 B
RS T B T Ll N T - 1 el
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q° (GeV") g2 (GeV?)
« CMSEREIRABRYLURAEMSLIOFES, REINREDTER.
LHCb: JHEP 02 (2016) 104 arxiv: 1710.02846

Belle: Phys. Rev. Lett. 118, 111801 (2017) Phys. Lett. B 781 (2018) 571
SM-DHMV: JHEP 01 (2013) 048, JHEP 05 (2013) 137

OYREER BT VX SR PP A 7 4 7 Jb K 28 55 Milano, Padova &4k % A%,
ZCE A 5LHCbAF & AL LN FRE/EXE

Moriond2017 CMS g —agjokerig
&, LR AEBRASVIRE Jt Kpre-approvalig &
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@}} CMS-BPH-15-001
v, and Fy results

CMS 20.5 fb! (8 TeV) , sCMS 20.5 fb'' (8 TeV)

=- L == R

ﬂ? 0.4~ 4+ Data ~ } + Data
02 :_ ; :_ J/p — DHMV

= [ ——
R 0.5

sk I A¥B P(25) i Fun P(28)
- s & '

-0.4 -_ 0 -—--_* i—‘—l =‘= |
C T | I [ I I
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20 5 2
q* (GeV?) q* (GeV?)
arxiv: 1806.00636, submitted to Phys. Rev. D

The measured Arp and Fy show good agreement with the SM predictions within
the uncertainty.

No clear indication of new physics beyond the SM could be drawn from present
results.

JL W b e s 2 ] G H AL K BRE H T, 2EKREA
CMBER5IMERE —5. ARy
JEMoriond2018 23U G kA g
. % RAEBFABERE Jt Xpre-approval, approvalig&s
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Dark mater

26.8% | R

DEVE0 A 68.3% Hd

Effective Field Theory,

thermal freeze-out (early Univ.)

indirect detection (now)
-

DM SM
—
production at colliders

LHC production
- DM search at LHC complementary to other DM searches

Physics updates 18-21, Aug, 2018 41

direct detection

Less complete - More complete



Dark mater bench mark model at LHC

thermal freeze-out (early Univ.)

- Keep the mediator information indirect detection (now)

. . . -
- Simplified model with parameters of
c DM SM
- I\/Imediator’ MX’ gq’ gX 2
q 8 x(my) 8
Lvector = 8q Z Z;,q'y?‘q + gXZ;tX'YFX g
) §DM q=udscbt s}
V, (M) _ D
Laxial —vector = 8q E Z;ﬁ’)’y’)’sq + ng;X’YV’YSX © DM SM
; cn q=uds,.chbt ]
o i

production at colliders

Searches with MET + X or mediator

q 8 x(my, q % o) q (
¢/a X V
&1 §DM X - gq (}q
V, A(Mmed) 4 X
1 xlmg ! ' ) :
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Mono-y/jet + MET, Searches

arXiv:1706.03794 ™ - - - |
Eur. Phys. J.C77 (201 7) 393 CMS-PAS-EXO-16-048 CMS-PAS-EXO-16-048

/‘I

V.9 10 (15 TeV) Vwo.9 10 (13 TeV)
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- Searching for excess on MET after mono-objet selection
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Summary of dark matter searches at CMS

- No sign of DM (yet)

Spin dependent Spin independent

CMS Preliminary LHCP 2017 CMS observed exclusion 90% CL CMS Prellmlnary LHCP 2017 CMS observed exclusion 90% CL
‘E‘ — T T 3 Axiakvector med,, Dirac DM; g =0.25,¢ &E‘ 10°% T T 11T T T T T T T T Vector med, DiracDM; g _=0.25,9 =
. O Boosted dijet (35.9 b™)
O, Boosted dijet (35.9 fb™) — _—
5 [EXO-17-001] 5 [EXO-17-001]
B y 2 Dijet (35.9 ™)
a Dijet (35.9 fb') 3 a
a g’ [EXO-16-056] ; [EXO-16-056]
DM +V_ (3591b") moo \\ DM+JV_ (359 10")
EXO-16-048)
[EXO-16-048] —) ¢ ]
DM + v (129 ib) — DM+ (1201b7)
[EXO-16-039] [EXO-16-039]
DM +2Z, (359 ") DM+Z, (35917
[EXO-16-052] [EXO-16-052]
DD/ID observed exclusion 90% CL DD observed exclusion 90% CL
PICASSO CRESST-II
= [arXiv:1611.01499] T [arXiv:1509.01515]
PICO-60 CDMSlite
[arXiv:1702.07666] [arXiv:1509.02448]
Super-K (bb) PandaX-Il
[arXiv:1503.04858] [arXiv:1607.07400]
IceCube (bb) Lux
10_45 L T L Ll L Ll {2’2:;96;[2[)05949] 10—47 Lol L Lol ool [Xa:::);l?'?07m]
1 10 10° 10° [arXiv:1601.00653] 1 10 02 3 T [arXiv:1705.06655]

1 10
Dark matter mass m,, [GeV] Dark matter mass m,,, [GeV]

Physics updates



Tgs0, (PP = Gyy) [PP]

3
/A =
B

20125

Y| HFREFESEEY RBB4.5TeV, XHERIHPRE] AR,
WM2TeVs| AFEEE R SRun1 lBEL=H T 4-5(.

CMS

S

P EEHERE

L=197f"at s=8TeV

observed

entist CLe expected £ 10

Gy (PP Gy ). K/M, = 0.5

IIIE

bine

eoo" (

2000
M, [GeV]

JHEP08(2014)174

Physics updates

ﬂffi‘@,?;‘éﬁlu\

= X34
S5 T WV & F3

2327fb (13 TeV)

Ivqq + qqqq channels

—— Asympt. CLa
......... Asympt. CL8

B Asympt CL,

0 x Bg__\y (PD)

2015 data

observed
expected = 1s.d.
expected £ 25.d.

R
Mg_ (TeV)

CMS Preliminary W— iv

2

*Ein..\ E,J ‘Tﬂz

12. 9fb (13 TeV)

-
o

BN Asympt. CL, Expected 1sd.
Asympt. CL Expected £+ 2s.d. }.
Oy ¥ BR(G,,— WW), k=0.5
—&— Asympt. CLs Observed

—

5016

dat

Ogss, (PP~ Ggye — WW) (pb)

Mg

4
(Tev)

PLB774 (2017) 533  JHEP 05 (2018) 088




SHRE=ZKETRHAES gb>b*>tW
YR BR Al 93 RS =>F mNERLEH ? g :
CMSEH XJHXEb* F=EM 74T (B2G-14-

005) z/ w
= HERTSI ik

= Contact person: IHEP 5K%85 JHEP 01 (2016) 166
= Approval talk by IHEP K& sz 197 1 (8 TeV)
« BN RES :
~ Lepton+jets(AN2014/103): IHEP {, — o
— Dilepton(AN2013/415): NTU, IHEP, UVB & Pk 4t sl
— Full hadronic(AN2014/049): JHU
— Combination(AN2014/202): IHEP, JHU,
NTU, UVB All-hadronic + Leptonsjets + Dilepton
. ;HH;{:FT EE/J\:F'] 5T€VE’] Ei;ﬁ 108004000 1200 ~ 1400 1600 1800 2000

m,. [GeV]

» SNHER2HERI YIRS S B T E
» HEIRFAlimIt

Physics updates = Befrapprovalfig &, contact, 2HZH _



FREXES L T' DtZ

EBBETFABRERSFFRENZLENEILEZMS L
RS HMEAER, e T SRR AE, ARMETREES LG E
A T 20165 13TeVE 4 Ik 2 0 5 89 7T Ak
SHATER R A Aniello Spiezia
PAS#= > #rnotefJeditors: Aniello Spiezia, Hongbo Liao;
Pre—approval#=Approval i£%: Aniello Spiezia;
PLB 781 (2018)574

SN XX

- Bl
35.9fb" (13 TeV) - 35.91b" (13 TeV _
5 [T FhASRAMMEAAIA M s Ta0 o1l
% 10_CMS --------- MBZ?: pected E o [ §
g I 68% expected g [ 0.16 1y
N [ 95% expected ] € [ -
-~ G(NLO), C(bW)=0.5, B(t2)=0.25 - 05 0.14 o
1 1 negligible width_| ol e
g i 2 0121
T 20k
?«10 e B
© E

—_
o
o

NI I P N BT T R B PR P 10_
0.7 08 09 1 11 1.2 13 14 15 16 1.7
my [TeV]

08 09 11 12 13 14 15 16
m, [TeV]

V S EANARKERS U= AN RZRBAH;
vV BRI AR RS R HATRIR
vV AFZ B|ITtE AR IR R .

= REFTIRIISERK, pre-approval, approvalizss, contact

Physics updates



http://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-17-007/index.html
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-17-006/index.html

Physics updates

Search for a narrow light Z'
decaying in u*u- using Z—4pu
events

These L -L, symmetries could
explain possible LF universality
violations in B-meson decays,
muon g-2 anomaly, and current
negative observations in direct
dark matter detections

CMS uses the 77.3/tb
2016+2017 dataset

Observations are consistent
with the SM predictions

95% CL limit on o(pp—>Z'up—>4p)[pb]

E—— 2\

Events / bin

=)

95% CL limit on B(Z— Z'up)xB(Z'—> pp)
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Summary of SUSY searches

Selected CMS SUSY Results* - SMS Interpretation

ICHEP '16 - Moriond '17

(Max exclusion for M, - M s, <80 GeV)
(Max exclusion for M, - M s, <80 GeV)
(Max exclusion for M, - M s, <80 GeV)
(Max exclusion for M, - M s, <80 GeV)
(Max exclusion for M, - M s, <80 GeV)

(Max exclusion for M, . - M s, <80 GeV)

CMS Preliminary
Is = 13TeV

L=129fb"'L=35.9fh"

For decays with intermediate mass,

= i( mMother+(1-|X). mL

(Max exclusion for Mu other™ M sp < 40 GeV) mlntermediate
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*Observed limits at 95% C.L. - theory uncertainties not included Mass Scale [GeV]
Only a selection of available mass limits. Probe *up to* the quoted mass limit for m ~0 GeV unless stated otherwise
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- Higgs physics :
= ttH: IHEP SKEEHR/IBELT R

« H>ZZ: IHEP [REAK Gk BZE?)
« H>yy: IHEP ZES

Di-boson : PKU Z3g
BHIE: PKU EXE
. FATRE T (IHEP) :tZq, tW: KRR
HFr RS (All Chinese CMS, &8eFr, db K, dbfin...) :

= Diboson, VLQ, b*, Heavy majorana neutrinos, L -L. gauge boson, low
mass di-photon resonance, Z'->ee/mm/tautau ...

Physics updates



N Summary

- Observation of Higgs coupling to 3 generation quarks

= Top (direct production), bottom, tau (decay)
= All Higgs Main production and decay modes observed
= Search for Higgs rare process updated 3 Observations in one year

- Precision tests of SM through top/diboson processes
= Next focus?

- Extensive search for new physics
= No concrete sign of new physics yet

- More data coming extend to new era
= ~150 fb-'! data on tape vs 3000 fb-! in coming years

Chines CMS colleagues play leading role in many analysis

Physics updates



