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Why Exotics?

The Standard Model
* There remain questions unanswered by the SM

* Why 3 generations of quarks & leptons? bl R
"‘L ;L‘L, 4L 7/
* Hierarchy problem £ y‘ 2

E_ Brrr

* Dark matter/energy

* Many extensions to SM aim to solve these
problems, which generally predict new resonances

* Compositeness, Extra dimensions, SUSY, ...

. q*, 1%, G*, Z2/W, ...

Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020



Exotics Search at LHC

ATLAS

EXPERIMENT

Q
o

Mas s

* Searches using all possible final states by

ATLAS & CMS
* Mostly hunt high mass bumps
* Explore unconventional signatures

* Be as model-independent as possible TN X | 0 R,
* Interpret with benchmark models s — ?@ vem
A~
* New techniques are explored in different // ' ‘
ways
* Combined performances :
p /Z//

* Machine learning

Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020



Exotics Search at LHC

ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits

ATLAS Preliminary

Status: May 2020 JLdt=(32-139) b Vs=8,13TeV
Model t,y Jetst ET™ [ratm] Limit Reference
T T T L T T T T T T T
ADD Gk +g/q Oeu 1-4j Yes  36.1 Mp 7.7 TeV n=2 1711.03301
‘é“ ADD non-resonant yy 2y - - 36.7 Ms 8.6 TeV n =3 HLZNLO 1707.04147
g ADD QBH - 2j - 37.0 M 8.9 TeV n==6 1703.09127
= ADD BH high ¥ pr >lepn >2j - 3.2 M 8.2 TeV n =6, Mp = 3TeV, rot BH 1606.02265
“E’ ADD BH multijet - >3] - 36 |Mu 9.55TeV. n=6, Mp =3TeV, rot BH 1512.02586
T RS1Gkk —yy 2y - - 36.7 | Gkk mass 4.1 TeV k[Mp;=0.1 1707.04147
© Bulk RS Gk —» WW/ZZ multi-channel 36.1 Ggk mass 23TeV ', 1808.02380
= Bulk RS Gkx — WV — fvqq Tepu 2j/1J Yes 139 Gkk mass 20Tev . 2004.14636
W | BukRS gxk — tt leu >1b>1J/2 Yes 861 | &k mass 3.8TeV I/m=15% 1804.10823
2UED/RPP e 22b2>3j Yes 36.1 KK mass 1.8 TeV Tier (1,1), B(AMD - ¢t) =1 1803.09678
SSM Z’ — ¢t 2epu - - 139 | Z"mass 5.1TeV 1903.06248
SSM Z’ — 17 27 - - 36.1 Z’ mass 2.42 TeV 1709.07242
» Leptophobic Z’ — bb - 2b - 36.1 Z’ mass 2.1TeV 1805.09299
g Leptophobic Z’ — tt Oepy >1b>2J Yes 139 Z’ mass 4.1 TeV r/m=12% 2005.05138
8  SSMW v len - Yes 139 | W’ mass 6.0 TeV 1906.05609
Q9 SSMW’' -1y 17 - Yes 361 |W mass 3.7 TeV 1801.06992
‘g’ HVT W' — WZ — fvggmodel B 1 e,u 2j/1J Yes 139 W’ mass 43 TeV gv =3 2004.14636
8 HVTV/ - WV - qqqgmodelB  Oe,p 2J - 139 | V" mass 3.8 TeV v =3 1906.08589
(0] HVT V' - WH/ZH model B multi-channel 36.1 V' mass 2.93TeV 8v 1712.06518
HVT W’ — WH model B Oepu =1b=2J 139 W’ mass 3.2TevV 8gv = CERN-EP-2020-073
LRSM Wy, — tb multi-channel 36.1 | Wg mass 3.25 TeV 1807.10473
LRSM Wg — uNg 2u 1J - 80 Wg mass 5.0 TeV m(Ng) =0.5TeV, g1 = gr 1904.12679
— Cl qqqq - 2j - 37.0 A 21.8TeV . 1703.09127
O  Clttgq 2eu - - 139 |A 358TeV. CERN-EP-2020-066
Cl tttt >leu 21b21] Yes 36.1 A 2.57 TeV |Cael = 4n 1811.02305
Axial-vector mediator (Dirac DM) 0 e, pt 1-4]  Yes 861 | M 1.55 TeV 25, g,=1.0, m(y) = 1 GeV 1711.03301
=  Colored scalar mediator (Dirac DM) 0 e, x 1-4j Yes  36.1 Mmed 1.67 TeV g=1.0, m(y) = 1GeV 1711.03301
Q vy EFT (Dirac DM) Oepu J<1j Yes 32 |m. 700 GeV m(y) < 150 GeV 1608.02372
Scalar reson. ¢ — ty (DiracDM)  0-1 e, b,0-1J Yes 361 my 3.4TeV y =0.4,1=02, m(y) =10 GeV 1812.09743
Scalar LQ 1% gen 12e >2j Yes 36.1 LQ mass 1.4 TeV B=1 1902.00377
Scalar LQ 2" gen 12u >2]j Yes  36.1 LQ mass 1.56 TeV B=1 1902.00377
Scalar LQ 3" gen 27 2b - 36.1 '-Og mass 1.03 TeV B(LQY — br) =1 1902.08103
Scalar LQ 3" gen O-1en 2b Yes  36.1 LQS mass 970 GeV BLQY - t1) =0 1902.08103
VLQ TT — Ht/Zt/Wb+ X multi-channel 36.1 T mass 1.37 TeV SU(2) doublet 1808.02343
>0 VLQ BB — Wt/Zb+ X multi-channel 36.1 B mass 1.34 TeV SU(2) doublet 1808.02343
T 5 VLQ Ts/3Ts/3|Ts3 » Wt + X 2(SS)/23eu=1b,21] Yes 36.1 Ts/3 mass 1.64 TeV B(Tsj3 = Wie)=1, c(TssWe)=1 1807.11883
:‘E g_ VLQY - Wh+ X 1Teu =21b=21] Yes 36.1 Y mass 1.85 TeV B(Y — Wh)=1, cr(Wh)=1 1812.07343
VLQ B > Hb+ X Oep,2y 21b,>21 Yes 798 |Bmass 1.21Tev k5=05 ATLAS-CONF-2018-024
VLQ QQ — WqWq Tepu 24] Yes  20.3 1509.04261
@ Excited quark g* — qg - 2j - 139 q* mass 6.7 TeV only u* and d*, A = m(q") 1910.08447
E _'é Excited quark ¢* — qy 1y 1j - 36.7 q* mass 5.3TeV only u* and d*, A = m(q*) 1709.10440
) € Excitedquark b — bg - 1b,1]j - 36.1 | b’ mass 2.6 TeV 1805.09299
w § Excited lepton £* 3epu - - 20.3 A=3.0TeV 1411.2921
Excited lepton v* Beut - - 20.3 1.6 TeV 1411.2921
Type Il Seesaw Tepu >2]j Yes 79.8 N° mass 560 GeV ATLAS-CONF-2018-020
LRSM Majorana v 2u 2j - 36.1 Ng mass 3.2Tev m(Wg) =4.1TeV, g = gr 1809.11105
S Higgs triplet H** — ¢£ 234eu(SS) - - 36.1 H** mass 870 GeV DY production 1710.09748
= Higgs triplet H** — (1 3eut - - 20.3 DY production, B(H}* — (1) = 1 1411.2921
Qo Multi-charged particles - - - 36.1 multi-charged particle mass 1.22 TeV DY production, |g| = 5e 1812.03673
Magnetic monopoles - — - 34.4 monopole mass 2.37 TeV DY production, |g| = 1gp, spin 1/2 1905.10130
Vs =13 TeV Vs =13 TeV ""'1 - sl - e - 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.

i Small-radius (large-radius) jets are denoted by the letter j (J).

Jun Guo, Shanghai Jiao Tong Univ.
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Unable to cover all the
analyses. Only show the
latest results

Keep balance between
different topics and final
states

Only a quick glance of
Dark Matter results, more
of which can be found in
the dedicated DM plenary
talk and parallel talks



Leptoquarks (LQ)

* Hypothesized in many BSM models(GUTS, RPYV, SUSY, ...)

* Carry both lepton and baryon numbers; Couple to lepton and quark at the
same interaction vertex

* Raise interests due to B anomalies observed in various experiments
* LQ possibly contribute to LFU anomalies at tree level

pair single
14

g
LQ . B
e q
\\\/as ;
LQ <
g

q
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Leptoquark: tl tl

arxiv.org/abs/2010.02098

* Investigate cross-generational couplings

* Signature: te te or tp tu

* Large jet used for top quark decay (m o > 1TeV)

* BDT is exploited for LQ signal, tt, Z+jets
* Use kinematic and jet substructure variables

* Limits on my o: 1.48(1.47) TeV for e(n) channel

%) T T T T =
§ [ ATLAS e Data a
D 'CE Vs=13TeV, 139 b @B E
LQLQ - t,, et e EZ"je‘s 3
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https://arxiv.org/abs/2010.02098

Leptoquark: tt tt

ATLAS-CONF-2020-029

* Assumption of no cross-generational couplings

* le/put+ =1 14,4, OF = two I’s(e/p)

* Various signal regions are defined based on
multiplicity and flavor of leptons

* Completely limited by statistics.

* Main sensitivity is from 1/ + 1 1,4 channel

Events

Data / Bkg

Limits on my : 1.43 TeV for exclusive tt decay

T T T T T
ATLAS Preliminary ¢ Data [@Fake 1,

K ad mtt
10 Vs =13 TeV, 139 fb! [ Single top mtw mti(Z/y*) (high)
Signal regions Otty* (low) mttH (] le_oson
. W Non-prompt e [ Non-prompt p [ QMisID
Post-Fit [CMat Conv [JOther -/, Uncertainty

---Pre-Fit

1
e
17, 17, 2N 20 0. 25 s
Yoy Mg R Sitr S22, &aﬂerr‘ &af*err/y

Jun Guo, Shanghai Jiao Tong Univ.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2020-029

Leptoquark: singly and pairly produced

CMS-PAS-EX0O-19-015

9 LQ CMS Preliminary 137 fo (13 TeV)
_.(Q 50_ data
] o producion |
Q — i
L 40 BOOSted tOp E)éhei.rcsn k=1, M=1.7TeV
g 1D jet ey
....... Y LQS A=1.5, M=0.5TeV
In Pairs e L el

Final states
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¢ . 2
< 815
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N I 7000 1500 2000 2500
r S; [GeV]

* LQ LQ->ttbv; LQ-> ttv
* Both t and T decay hadronically, high MET

..@1 04 —— data
c I Misidentified ©
& ¢ Resolved top mm= v
L, A3 . Others
—— 1Q,LQ, k=1, M=1.7TeV
10°c 1b .]et TLQ, K=12=1.5, M=1.4TeV
~ 1LQy k=0 =15, M=1.1TeV
jeL_ . AN - v LQg A=1.5, M=0.5TeV

CMS Preliminary 137 b (13 TeV)
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< 25 =M CMS Prellmlnary
* Boosted top case, previously not examined

* The range of lower limits on the LQ mass '°
depends on A (LQ-lepton-quark coupling) and
the leptoquark spin

* Most stringent to date 0.5

IIII|IIII|IIII|IIII

T

* Also probe the parameter space preferred by the B

137 5 (13 Tev)
Preferred by B-anomalies (95% CL)

—— Obs. (95% CL) LQ, L[Q,+tLQ, k=0
— Exp.(95% CL)LQ, LQ, + 1LQ, k=0
— Obs. (95% CL) LQ, 5)‘, k=0

— Exp. (95% CL) L('.)V LQ, k=0

—— Obs. (95% CL) 1LQ, k=0

— Exp.(95%CL) t1LQ, k=0

llllIIIIIlllIl'IIIIlI[II

anomalies 06 08 1

Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-19-015/index.html

Vector-like Quarks

arxiv.org/abs/2008.09835

137 fb™ (13 TeV)

i CMS —— mg = 1000 GeV

C 4-jet channel, bHbZ mode —— mg = 1200 GeV 1

151 mg = 1400 GeV B

I mg = 1600 GeV ]

—— mg = 1800 GeV ]

|:| Background ]
¢ Data ]

Systematic Uncertainty _|

20

Events / 50 GeV

0; ..... o Sl me
4§*+”+”%ﬁ”fll TII i 5

: 500 1000 1500 2500
models to address hierarchy problem myo [GeV]

bkgd

* Predicted by Composite Higgs and Little Higgs

data - bkgd

137 fb' (13 TeV)
T T T T

CMS

95% CL observed
lower VLQ mass limits

* B->bH or bZ: Fully hadronic final states

1600

1500

* Boosted H or Z are considered; events categorized by

1400

Exclusion [GeV]

jet multiplicity: 4, 5, 6

1300

* Challenge: jet combinations to reconstruct B quark : o

1430 1480 1510

1200

1470 1510 1540

1100

Lower mass limits: 1.57 TeV for pure bH decay; 1.39

1470 1510 1530 1560

1460 1510 1530 1
0 0.1020304050.60.7080.
B(B — bH)

Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020 9
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https://arxiv.org/abs/2008.09835

LEV Z->eT or UT iy ore/abs/2010.02566

* Neutrino oscillation indicates LFV, motivating search

Thad-vis
VvV

for LFV in charged lepton interactions

* Search for Z -> hadronic t + light lepton(e/p)
* Main bkgds: Z-> 11, Z->1l, T faked by jet

* NN used for better discrimination against bkgd y
* Fit NN in SR and CR to extract signal and constrain g 1sooop e AL A A
o - ATLAS e Data . ]
. . > 160005 = -1 jet—=1, 4. fakes
uncertainties S 1D 1OV ]
€ 14000 SR, er 1P T ers -
[} L . ]
R L 12000~ R vty SN
dSupersede the best limits set by LEP more than two : ;
10000 o . =
decades ago! Mainly limited by statistics sooo- © sl e, E
6000] * : =
Observed (expected) upper limit on B(Z — £7) [x107°] 4000F e
Experiment, polarisation assumption er ur fe
ATLAS Run 2, unpolarised 7 8.1 (8.1) 9.9 (6.3) 2000F
ATLAS Run 2, left-handed 7 8.2 (8.6) 9.5 (6.7) Qbesas HALss
ATLAS Run 2, right-handed 7 7.8 (7.6) 10 (5.8) -8 | 1)51 E' Bt fi s‘igln‘af(‘B‘:‘i'w'o,})l R | 3
ATLAS Run 1, unpolarised 7 [17] 17 (26) e 1;,“6%é_.¢.¢.¢¢¢.‘.¢¢¢¢¢¢.‘.¢¢¢¢,+;
ATLAS Run 1+Run 2 combination,r 9.5 (6.1) (§ 0.95F E
09 oo b b v b by v b v b by v w03
LEP OPAL, unpolarised 7 [10] 0.8 17 0.1 02 03 04 05 0..6 0.7 08 0.9
LEP DELPHI, unpolarised 7 [11] 22 12 Combined NN output

Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020 10


https://arxiv.org/abs/2010.02566

Z.H resonance

ATLAS-CONF-2020-043
o TLAS Prelimin a‘a
d ZH _> ll bb Or VVbb § 10° él’l;?vai;eglfnglnal’y ’ g,otTev HVT, u =20
T 40tk smo-ep. top
* H->bb: resolved or merged E 151, mergea o Ze(obperco
Il W+(bb,bc,cc)
1 02 B W+(bl,cl), W+l
10k -other
* my/m is used for 0-lepton/2-lepton respectively 1
107
* Many technique improvements besides more data 10°
L3 L3 L o L3 L] 10_3
* btag, 1 selection, jet, selection optimization, ... 0
* Interpret for HVT Z’ and CP-odd scalar A g 12
=
* Limit improves by 50% at 300 GeV and 500% at 5 g 09 1
R o © ’ 500 1000 2000 3000
TeV, compared to previous partial data result My vy [GEV]
o  pr T L T T e o et g 1P T 3
= ATLAS Preliminary 95% CL limit S  E ATLAS Preliminary 95% CL limit 5
= 102 . —— Observed limit = = = ° .
N vlT: 13TeV, 139 fb" — — Expected limit 3 S 0L " Vs=13TeV, 139 fb" — Observed limit N
g 0 h Z' combined (0L+2L) limit - Expec‘[ed +1 s.d. E_ T % ggA combined (0L+2L) limit — — Expected limit g
] Expected +2 s.d. 3 < C 7
1 1 HVT Model A, g <1 ] L [ Expected +1 s.d. E
S ; HVT Model B.g'-3 3 2 S [ ] Expected +2 s.d. E
5 A Expected limit0L) 1 ® N\ -~ e Expected limit (OL) -
107 € Expected limit (2L) 5 107 WA e Expected limit (2L) 3
102k - S .
E R NN ] 102 S =
107 E - T—— =
104:500 G050 2000 2500 30003500 2000 0002000 0 ke b
m. [GeV] 400 600 800 1000 1200 1400 1600 1800 2000

m, [GeV]
Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020 11


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2020-043/

Z.H resonance

CMS-PAS-B2G-19-006

f 1000 — Preliminary

* Dedicated categories defined to probe VBF production of heavy resonances
* Exploit forward jets with large pT

137 fb! (13 TeV)

; T AL L rTTT T T T rrTTTTT -
8 10? grln\enlirsninary ¢ Data . _
o 2e, 2 b tag, non-VBF B Z(ll)+jets 3
2 tf, t+X 3
g [ NAAY -
£ Total bkg. 7
2 Pre-fit

L

HVT model B
m,. = 2000 GeV

1 IIIHII]

O 4F 3
g 2F 3
5, g:;-qr-*-#-g-&&-l»a-s-l-%-;- --------------------------------------------
§ —aE E

< 1000 1500 2000 2500 3000 3500 4000

m, (GeV)

137 b (13 TeV

Events / (100 GeV )

L L L L L I L L
10 Srle\a’,ginary : Data'
2e, 2 b tag, VBF Il Z(Il)+jets E
tt, t+X ]
B VV. VH 1
Total bkg. 1
- Pre-fit d
HVT mod. C x100
m, = 2000 GeV —
107 —
| Lo |
4F 3
§§-;-4-;-i-u-u-a-u-u-u-; ------------------------------------- 3
_4E

—

5
€ 000 CMS 95% CL upper limits

01+21, 24<1 b tag, non-VBF+vBF —— Observed
on-VBF signal T Expected
100 I = 1 std. deviation
+ 2 std. deviation
20 ——— HVT model A
10 ——— HVT model B

(2018)172

| T ||I||l|| T T TTTT gt Jlllllll T T T

T TTTIIm

LI L |
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137 b (13 TeV)
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r ~ 95% CL upper limits
|__ Preliminary Observed
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Fee/g,
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-19-006/index.html

Non-resonant di-lepton (ee/pp)

Events/GeV

(Data-Fit)/o

* Probe two-quark and two-lepton Contact
Interaction (CI)

Events

3

* Functional form is fit to data for dilepton

[ ATLAS Simulation do d oDY FI F. C 1

= —ij— + —
dmee  dmyy TiN2 T AR

D
™
B
o
Brys
e
e
e

(Destructive Interference)

invariant massimiCR
* Set limits on CI scale A for various chiral -
structures
* Strongest limit is from LL constructive : 35.8 TeV
106 : : : - > 108 : : : :
| ATLAS e Data @ e LL, A=18 TeV ] 8 i ATLAS e Data @ o LL, A=16 TeV ]
4| V8=13TeV,139fb™" —— Background ---- LL, A=22 TeV 2 1 V5=13TeV, 139" —— Background ---- LL, A=20TeV
10%F ee selection —— LL, A=26 TeV 1 E 10%F ee selection —— LL, A=26 TeV 1
P : F 3
cn - < CR! o i
E
i 102} i
Constructive Interference —} i Destructive Interference
10“11 ; ; } ] ;101-:
OW o of
4 ) 1 § 4 : : 1
0.3 0.5 1.0 2.0 40 60 — 0.3 0.5 1.0 2.0 40 _ 60
Mee [TeV] Mee [TeV]
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arxiv.org/abs/2006.12946
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https://arxiv.org/abs/2006.12946

Dark Matter (DM)

* Weakly Interacting Massive Particles P ol " itinavlochy

tkm/s)

. : — measured

(WIMPs) are attractive at colliders
* Lead to correct relic density of non-

relativistic matter -

* COUPle to SM particles -::. " “ ~c 5ium|:l L center[li;lul:]ll!\'::;rsl,

e Search DM at colliders

* Rely on visible particle(s) produced in .
association with invisible DM M Collider > DM

W

* Simplified Mono-X signatures are
largely investigated at the LHC
v'Mono-jet
v'Mono-photon
v'Mono-V
v'Mono-Higgs

Direct Detection

DM

%)
=

Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020 14



DM: Mono-jet

ATLAS-CONF-2020-048

* Mono-jet is golden channel in search for WIMP at colliders
e >1 jet, high MET, no reconstructed lepton/y

* Improved theoretical predictions for W+jets and Z+jets
production: V+jets systs down by factor 2

« NNLO in QCD and NLO in EW

* Various models are used to interpret

* Axial-vector mediator, SUSY, dark energy inspired model, Extra
dimension, Axion-like particles, etc.

T T T T T T T T T

IATlLA'S Plreli'mir;ar); L 4 Data

>
3 107
9 Vs =13 TeV, 139 f5' S22 Standard Model w. unc.
* 5 . . _ . 0 Z(>vv) +jets
2 10 Slg_nal Region - Post Fit VBF Z(s Il /v) + jets
Q S F pii)>150 GeV I W ) +jets
m 10 VBF W(- Iv) + jets

" tf + single top

10 Diboson
[0 Multiiet + NCB

== m@7) = (600, 580) GeV
- = = M, Z,) = (1,2000) GeV
ws== DE,M, = 1558 GeV

Data/SM

0'9§ Stat. + Syst. Uncertainties 3
0'8 E 1 1 1 I 1 1 1 I 1 1 1 ] 1 1 1 ] 1 3
200 400 600 800 1000

'mm'
p'Te°°' [GeV]
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T T T l T T T
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[0 Expected limit+ 16, i

= == = Expected limit
............ PDF @ scale
............ heory )

=== Relic density,Q;h” > 0.12
Perturbativity limit
——— ATLAS(s=13TeV,36.1f6" |

X
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2020-048/

DM: Mono-jet

ATLAS-CONF-2020-048

Highest-momentum (1.9 TeV) monojet recorded so far by ATLAS.
Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020
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DM: Mono-Z

arxiv.org/abs/2008.04735
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400 600

*% s [GOV] 10020030 a0 s w0 other scenarios of BSM

* MET is used for all models, except for
2HDM-+a for which my is used

Simplified DM: highest mass limit improved by 150 GeV than previous one
2HDM-+a: best sensitivity for my=1 TeV, where m,>440 GeV
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DM: VV+MET

arxiv.org/abs/2010.06548
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Unconventional Signatures:
Long Lived Particles(LLP)

* Most new physics analyses aim at prompt decays from signal, while
there is huge phase space of possible BSM signatures

* LLP is predicted by many extensions to SM

* Decay in the detector after a few cm

* Technical challenges:
 Non-standard reconstruction

* Displacements, timing and ionization
* Dedicated triggers

* Advantages:

* Probe unexplored models at TeV scale
* No irreducible SM background

Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020 19



Long Lived Particles

CMS-PAS-EX0-19-021
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Long Lived Particles

CMS-PAS-EX0O-19-013
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a * Target LLP with decay length

between 0.1 and 100 mm that
each decay into = 2 quarks
* Achieved high sensitivity to decay
lengths < 20 mm, by requiring
two reconstructed vertices inside
beam pipe

* For Long-lived neutralinos,

gluinos and top squarks, pair
production is excluded for > 0.08

fb for mass (0.8, 3 TeV) and
decay length (1, 25 mm)

Predicted multijet signal yields

dyy range Predicted background yield 03mm  1.0mm 10mm Observed

0-0.4mm 0.235 £ 0.003 (stat) == 0.059 (syst) 0.7 0.2 0.7+£0.1 0.20 £ 0.02 0
0.4-0.7mm 0.096 = 0.003 (stat) £ 0.031 (syst) 0.8 +0.2 1.140.2 0.10=£0.01 0
0.7-40mm 0.011 £ 0.001 (stat) = 0.006 (syst) 0.8 +02 54+09 12+1 0

Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020
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Summary

> Relentless efforts are made by the LHC to explore new physics in many

ways, productive with excellent results covering different aspects

»Many more new Run-2 results to come

» Better analysis techniques could yield sensitivity beyond expectation

» LLP/unconventional signatures become more important

»0-background searches benefit more from luminosity increasing

Jun Guo, Shanghai Jiao Tong Univ. CLHCP2020
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Keep Working

Jun Guo, Shanghai Jiao Tong Univ.
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Keep Working
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