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ATLAS 236 & E1 H->bb

E)ﬂﬂifﬂ?H%bb E"J%QE, ATLAS Prellmlnary \ISI ]7+eIVI8TIe\I/ and 13 Tev

4.7 b 20.3 1" and 24.5-79.8 ib™

40 60 780 100 120 140 160 180 200
m,, [GeV]

A N AN —Total Stat.
gll‘lﬁET;ﬁ}”ﬂ =] (Tot.) (Stat., Syst.)
+1.16 1.01 +0.57

/T ET ‘ T TT | 1T | 1T | LI | 1T | 1T | 1T | LI ‘ L VBF+ggF F . 4 1.68 _1.12 (j1-00 ’ 1-0.51 )
e} C ATLAS —e— Data ]

a 18:_ s=13TeV,79.8 0" Bl VH, H — bb (u=1 06)

o [ 0+1+2 leptons  Diboson . +0.56 +0.28 +0.48
_E? 165 2+3 jets, 2 b-tags X Uncertainty ] ttH F—=—e—— 100 -0.54 (—0_27 y —0.46 )
§ 14:_ Weighted by Higgs S/B Dijet mass analysis

. 12 = +0.22  [+0.14 +0.17
° f . VH X2 0.98 ( )
[0) r in -0.21 -0.14 » -0.16
£ 10 4+ | VH (H>bb) 7
2 u i ettt ettt
[ E .
= Comb. |T1 1.01 92 (7045,%912)
> 1 1 1 1 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1
& 0 1 2 3 4 5 6 7
SN - : TR
% ot 1 Run2VH, H—bb sign.: 4.9¢ (4.36) obs (exp)
>
L

Combined with Run 1: 4.96 (5.16) obs (exp)

Combined with VBF(+ggF) and ttH (Runl+Run2):
5.40 (5.50) obs (exp)

A, WX, BX. XXEFREAVH P HEEETTE (editors)
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L (s=13TeV, 36.1 fb" W tH =18
Postfit ttH (u=1)
10°E [] Background
- 7/, Bkgd. Unc. 3
< - "y Bkod. (41=0) A
% i ---- Prefit Bkgd. ]
i w=Phys. Rev. D 9 E
- (2018) 072003 |
' (multi-lept —
oL (multi-lepton)
) S AU I B W B A
E’ g 15; — fiH ,=1.6) + .
@ 2 10F ttH (u=1) ]
g% sp - Bkgd. (1u=0) ]
8lm 0 g :
25 2 15 -1 05 0
Iogw(S/B)
3 1: M tT T t t tr .
< 0.9- ATLAS E
% 0.8; BB Theory (NLO QCD + NLO EW) é
\% 0757 $Sta‘.oﬁombined data f é
° 0.6F . & -
ool Inclusive ttH 4 E
L EEE@E ‘ i
0.4:— -
0.3- E
0.2 ;
0.1 MEREE ~20%
C 1 ol e ey
0 6 8 10 12 14 16
Vs [TeV]

Analysis Integrated ttH cross Obs.  Exp.

luminosity [fb™!] section [fb] sign.  sign.
H — vy 79.8 710 T150 (stat.) T5o0 (syst.) 410 370
H — multilepton M 790 £150 (stat.) T120 (syst.) 410 280
H — bb é 36.1 400 130 (stat.) £ 270 (syst.) l1ldo 160
H— Z7* — Al 79.8 <900 (68% CL) 0o 120
Combined (13 TeV) 36.1-79.8 670 + 90 (stat.) T100 (syst.) 580 490
Combined (7, 8, 13 TeV) 4.5, 20.3, 36.1—79.8 - 630 5lo

o=

Direct observation of top Higgs coupling.
Confirmation of Yukawa coupling to fermions.

Phys. Lett. B 784 (2018) 173 (combination)
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X,
B,
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A
Hi

e Total Stat. [ Syst. — SM
Vs=13TeV, 36.1-79.8 fb"

Total  Stat. Syst.
ttH (bb) FEI_| 079+ 280 (+ 0% ,+0.53)
iH (multilepton) H=— 156+ g4 (£ 0% .+ 0% )
iH (yy) == 139+ 03 (+ 0% . 8:?3'>=
{tH (z2) e <1.77 at 68% CL
Combined H==H 132+ 0% (£0.48,% %)
1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1

-1 0 1 2 3 4

SM
O/ Ot
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https://doi.org/10.1016/j.physletb.2018.07.035
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.97.072003

Gauge boson and Yukawa fermion coupling

Interaction with gauge bosons:

Runl: Higgs boson discovered at 7-8TeV.
Main channels: H — yy, H =272, H - WW

Recent Run?2 results: VBF H — vy

T T T T T T T T T T T T T T T T
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g 80 | — Signal + background Vs=13TeV, 79.8 fo' i

- Total background m, = 125.09 GeV
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Recent Run2 results: H — ZZ
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https://link.springer.com/article/10.1007/JHEP03(2018)095

Gauge boson and Yukawa fermion coupling

Interaction with gauge bosons: Yukawa coupling to fermions:

Runl: Only glimpse at 7-8 TeV (2012)

Runl: Higgs boson discovered at 7-8TeV. i
ATLAS/CMS combined H—17:

Main channels: H — vy, H -ZZ, H - WW

5.5c (5.0c) obs (exp) for 7/8 TeV (JHEP
08 (2016) 045)

Recent Run?2 results: H > WW

o 2000 T Recent Run?2 results: H — 1t
[ N -9~ Dat ]
© 1800 ATLAS Preliminary A Uncertainy - | | |
: 1600} HHWW*_)eVluV, Njet <1 - ww _i % [ T T T T T T T T T T T T T T T T ]
£ 100 5=13Tev,36.1 1" = G ATLAS Preliminary = D*2015+20%8 1
S : — _ % 6 Vs=13Tev, 3611 B Zoer -
W 1200k ] aw B e o 7, VBF high R W Other Backgr.
g B tigos ] ) had ‘had [ Misidentified z |
1 000; Lﬁ - 77z Uncertainty N
800} 41— ]
600F Run-1+Run-2: =4
400, 6.4 (5.45) obs (exp) L
4o (5.40) obs (exp Ops
. O
£ 300 o s T e
© — [T T T T T T T
T 200y =< -
= B m 2
1005_ ....................... % 1 /g o 22,
Ol : L O C o000 by
T T A T R 0 50 100 150 200
50 100 150 200 250
m. [GeV] my¥MC [GeV]
arX1v:1808.09054 arXiv:1811.08856
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Entries / GeV

Data - fit
¢ (data)

Higgs rare decays SM Di-higgs production

H éuu B Di-Higgs production process is direct
probe of SM trilinear coupling.

Strong destructive interference between

C ATLAS Preliminary ] processes.
50— i 's =13 TeV, 79.8 fb” — = Fﬁ"
— VBF tight \s 3 TeV, 79.8 fb™ ] IEHE
x2/ndof = 31.2/48 H—pp analysis

40 —e— Data = ATLAS Preliminary ®  Opeerved
Background — — -1 xpected + 1o
sof + Signal » 20 E Vs =13 TeV, 27.5-36.1fb Expected * fo
C H 9 ] Ogy (PP — HH) =33.41fb  [Phys. Rev. Lett. 117 (2016) 012001]
20— MM — [Phys. Rev. Lett. 117 (2016) 079901] (Err.)
10 f— + . obs. exp.
=T bbote | © 12.7 14.8
4 ' ' ' ' ' ' ' = [CERN-EP-2018-164] | |
2 o AT b I Bob| |
LU AT 7V 4 e, ® el . bbbb | ® O 13.0 20.7
ggﬁ ++'H' ++* ++$+ +$+ H+ ﬁ i ++++§ [arXiv:1804.06174] | |
A & T bbyy | i © 22 28
110 1157120 125 130 135 140 145 150 155 160 |cppnepaotsaso)| |
m,, [GeV] :
ATLAS-CONF-2018-026 WWyy ﬁﬁ' o 230 160
[CERN-EP-201 il il Ll il L i
VBF+ggF %i 1 10 10° 10° 10° 10°

95% C.L. upper limit on ¢ (pp — HH) normalized to Ceun
O jimit 7O sy <2.1 (0bs)

Signal strength p = 0,110, | Limit approaching: oy;,;/cg~ 10
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https://cds.cern.ch/record/2628763

Higgs R F4E

VN E

LA I L N I I Y L B

ATLAS ~Total Stat. only . . '
Run 1: Vs = 7-8 TeV, 25 fb”, Run 2: s = 13 TeV, 36.1 fb”" Total  (Stat. only) Results are conSlStent Wlth the SM’
1
Run1H—4  ————— 124.514 0.52 ( +0.52) GeV . .
Run1H-yy H——e——1 126.02+0.51 (+0.43) GeV > nggs mass: 124°97 + 0'24 GeV
Ri 2H —— +
. | T9E0AT (030 GeV (CMS HZZ41: 125.26+ 0.21 GeV)
CRun2fmyy N 124930 f‘_"_(__i,‘_’ ,2_‘_),9?5’,__,
Run 142 H—4l —— 124.71+0.30 ( % 0.30) GeV . . — +0.15
i~ 1 - e e o » Higgs strength: p=1.18715y ;4 (run1)
Run 1Combined —— 125,38 £ 0.41 ( £0.37) GeV (CMS 13 TeV 201 6 comb: 1 .17+0.1_0.1)
___Run2Combined o= 124862027 (£0.18) GeV
_Runte2Comoined  —— 12497 £024 (2016 6oV > Spin/Parity: 0*
ATLAS + CMS Run 1 —— 125.09 £0.24 ( £ 0.21) GeV . . . .
1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 > Coupllngs: agree Wlth SM predlctlons
123 124 125 126 127 128
my [GeV]
[V _II|I||IllIIlIIII|IIIIIIIIIIIIIIIIIIIIIIIIIII_
ATLAS —olstat)  Total uncertainty ¥ 290 ATLAS Preliminary + Bestfit
my, = 125.36 GeV _‘;((;;;;rrvy)) +1isonp ATLAS H-2Z" -4 [ Vs=13TeV,36.1-79.8 10" —68%CL ]
o el T T Beod eTov 2001 2‘_ M, = 12500 GeV, |y | <25 95%CL -
=110 s |0 i i " SM £ * B ]
"oz =2 ==y =g§ml;z H— WW* — evuv L * SM ]
4= 1467040 g : | — O;SMHG s=8TeV,20.3 ' - B
-0.34 |- 011 1 J t‘ - -
o i = Hom 1.5 -
uer192 L 0730 BTV 3 .
Ho ‘m ::‘ o 40+ =876V, 20 A L 'o" . a
ey B \ s Ll 30 E 1__ _." : ]
H —bb i ) . o0k I ] B W .
W=063" "o [ i 10 I> ] - —Combined —H—=yy T
H- 5 + B ]
up h 07 | o_EIi.! .- .4} 0.5__—H—>ZZ H—Ww T
H-2Zy iz g -10 - E = i B ]
pearislf 2 = ST T T T T T
Combined i P — g 3 0 02 04 06 08 1 12 14 16 1.8 2
H=1»1812'1i Oég T, : JP=0, J"=0 T Jr=2" =2 J 2 Jr=2" K
— } | : P < 371on p< 1“25<3v p< <300 GeV p< ‘zsév \'
\s=7TeV, 4547 " _1 0 1 2 3

\s=8TeV,20.3fb"

Signal strength (i)

¢£ﬂ74\$&%‘ﬁ}*52» 5T & A7 &@ &5 5% TAE
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Sum of Weights / 1.0 GeV

Data - Cont. Bkg

5‘1&'6?* ._,\nggs P R BN & Higgstt BREVEX &M=

II'll|l'llll'|lllll|lllll[llllllllllllll
ATLAS Preliminary o4 Toal St B0 Syt — SM
Is=13TeV,36.1-73.80°
m, = 125.00 GeV, ly, ] <25

1 1 1
ATLAS Pr lm\r Hayy 1s=13TaV, 980

y
B
- [1+5 sighted sum, S « Inclusive

1000 -

10
500 4 o

ac oy .

t ; t t
1
2

—
w
o
[=]
T

Total  Stat  Syst

a
b
-3
1
do, /do” [Ib\GeV
4&;

) -
agF e 1074 3% (= 0% += oo )
|

VEF '-E—i 1212 3% (£ 34,2+ 20)
WH

|74 I'_E‘_‘ 074+ 28 (=22 .= %)
|

1 1 1 ; ;'l . \ 0 ‘
_+_ 5. 8(5 3)(5 e +tH lI'Ei 1224 3% (= 51r = o)
| INPEFSP IPEPEPPI INSPUPIPE [PUPSPITS ISP IPPEPTY IPIPEPUPN PUPIrE I
05 0 05 1 15 2 25 3 35 4
o

00 T80 20 250 300 9% Cross-section normalized to SM value
-

PRD 98 (2018) 052005 ATLAS-CONF—-2018- 028 = BE BT |ATLAS—CONF—2018-031
TR

B ESEZENERHEMMRE LM, #HITTIEFI 2
SHHNNE, 8SBAaEH,. FHEXHEm. EHE//
ﬁﬁuﬁﬂ%ﬂ;ﬂﬁﬁiﬁtﬁﬂ’ﬁﬁﬁo
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BSM Higgs exclusion in the hMSSM:

tan 3

--—
--

40
30
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10

w A~

e L L L L L L L

______

7| ATLAS Preliminary
hMSSM, 95% CL limits

<A — Observed
- N --- Expected

I H- hh— 4b,

[ HA-tt

Ys=13TeV, 36.1 ib™

arXiv:1709.07242 [hep-ex]
) H> 1w

Vs=13TeV, 14.7 b

ATLAS-CONF-2016-088

Vs=13TeV,36.1 10
ATLAS-CONF-2017-05
gg— A— Zh
Ys=13TeV, 36.1 b™
ATLAS-CONF-2017-0§5
[ H-tb
¥s=13TeV, 13.2 fb]
ATLAS-CONF-201

/1] H-> WW— Iviv
¥s=13TeV, 36.1 fb’
arXiv:1710.011283 [hep-

— bb yy/1r,
— WWryy

XK
HH(4W)
5 Z'Y’
WI/Z/Hy

Ys=8TeV, 203"
Phys. Rev. D92, 092004

201

[ H>hh—>bbyy
Ys=13TeV, 321"
ATLAS-CONF-2016-004
ouplings [x,,, K,
Ys=7and8TeV, 251

s

= BB BT
(+W/z/
Hy, yy)

JHEP 11 (2015) 206
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o,, x B(H— WW) [pb]

95% CL limit on & B [fb]

BSM Higgs searches

Eur. PHys. J. C 78 (2018) 24

107"

1072

| —o— Observed 95% CL _ |
E Vs=13TeV, 36.1fb" ---- Expected 95% CL 3
C H— WW-> evuy (ggF, NwA) =10 .
L + 20 -

LR R |

TTTTT]

ATLAS |

H>WW

j

95% CL limit on 6(gg — H) x B(H — ZZ) [pb]
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PRD 98 (2018) 032015

ATLAS
Vs=13TeV, 36.1 b

— Observed

----Expected Median

[ Expected +1o
Expected +2 o

g9 — X — Zy, Spin(X)=0

= AE BT

- H->Zy * £

m, [TeV]

Eur.Phys.J. C78 (2018) 293

10— Sy
£ ATLAS N :
- {s=13TeV, 36.1 fb" == Observed CLy limit ]
L HSZZSPIFT+ Prw Expected CLfimit ]
NWA, ggF production [ Expected + 1
1 3 P l:l Expected + 20

H->2ZZ

107"

K

= = = Expected CL_ limit (°rrery
Expected CL_limit (I'Ivv)

nnnnnnnnn

102y AR ;
T_‘ T T T T T 1 J L L L \ 1 1 1 | 1 1 1 :T
200 400 600 800 1000 120(
(a) my, [GeV]
CERN-EP-2018-104

AN I I I A )
- ATLAS Preliminary —Observed 3 -
i - Expected 1T
{s=13TeV, 36.1 b’ 1
A + 1o expected | x
"UF | HHOWWyy | :20expected 8
X ; 1%
- B Ae st |11
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[ T N L T R | :

250 300

[
350 400
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tang

40

R E—
ATLAS
[ Vs=13TeV, 36.1 b - - Expected
F MSSM m°%* scenario, Mg,ey =1 TeV Wtic B
60_ H/A — 1t 95% CL limits +20
' NI _ - '
= 12255 3
- 19 S
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:g T o
F8” e £ .
._: EI —
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JHEP 01 (2018) 055

T | T ]
— Observed

,,,,,,,,,,,,,,,,,,,,,,,

I I ‘ I I I m, :lwzevsleev-
500 1000 1500
m, [GeV]
arXiv:1811.11028
103 i T T T T N T T T T I T T T T I T T T T I T T T T I 1
F ATLAS —e— Observed Limit (95% CL) 1
B _ g e Expected Limit (95% CL)
i 1s=13TeV, 36.1th B Expected o .
X HH Expected + 26
10° HH 9 4W ~fik Expected Limit (2 leptons) 1
- - Y- Expected Limit (3 leptons) 7
T
I T s

%

v e b e Ly

250

300 350 400 450 500

189, [Gev]


https://link.springer.com/article/10.1140/epjc/s10052-018-5686-3
https://arxiv.org/abs/1811.11028
https://link.springer.com/article/10.1140/epjc/s10052-017-5491-4
https://link.springer.com/article/10.1007/JHEP01(2018)055
https://link.aps.org/doi/10.1103/PhysRevD.98.032015
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New Physics beyond the SM

Big Questions
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New Physics beyond the SM

Big Questions
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Strong Production

Vs=13TeV, 3.2-36.1 fb" March 2018

;‘ | | | | | I I | I I | | I | I | | I _l |. | I | ]
& 30001 a-aw oep. (712023321 ATLAS Preliminary—
— §—> bbY, >3 brjets [1711.01901]
S G ti7) >3 b-jets + > 2lep. SS[1711.01901, 1706.03731]

N - 0

E 250 — qaW, 0 lep. + 1 lep. [1712.02332, 1708.08232]

G— qaWZ7 = 7-11jets + 1 lep. + = 2 lep. SS
[1708.02794, 1708.08232, 1706.03731]
§— qG(II/\'v)Z? via /¥ 2 lep. OS SF [1611.05791]
> 11 [1607.05979]
> 17 [1802.03158]

All limits at 95% CL

1000

500

\I|IIII|IIII|IIII|IIII|\II|

PN

1800 2000 2200
m(g) [GeV]

| ||I I|| I|
1000 1200 1400 1600

SRE ﬁﬁ IL, SS/3L, tau &
Gluino pair: 1L, SS/3L, tau
* Squark pair: 1L
e Stop pair: SS/3L
Sbottom pair: SS/3L

RPY scenario: SS/3L

EWK production

arXiv:1403.5294
12.08119

SUSY2018  ATLAS Preliminary  15=8,13 TeV, 20.3-80.0f5"  Observed limits at 95% CL
S‘ _I | T T T | T T T I T .l': T I T T T | T T T |_ ~~_
> 0 | 7 7 via
O UG CARL A 1 =1/ 2
—~ - s - arXiv:1403.5204
3 - 600_ ] arXiv:1509.07152
X B ] ariv:1803.02762
~ C . TV, &
E - - :rLX\v 1207 0350
500 - ariv:1708.07875
L o\ & 4 —WW 2
L @\y — arXiv:1403.5294
100 :_ Q _: + ~0ATLAS-CONF-201 8-042
C a X1 X2 via
- ] TL/ L
L . arXiv:1509.07152
C i arXiv:1803.02762
L 4 =——WZ 243

arXiv:1803.02762
arXiv:1806.02293
— Wh  Iob+yy+F+3]
arXiv:1501.07110
1 1 | ~p o~ ~E A .
1200 Kl T Via
—T IV, 2
arXiv:1708.07875

1
arXiv:17
1
1

p FT 80, w0 '10|00'0
Decays via W (*) /Z(*) m(%,,7,) (GeV]

BEERT: di-tau, 1L, SS/3L A&
 C1C1/C1IN2 via stau
 CIN2 via Wh (11bb, 1ltz, SS)
* C1C1 via WW
* Direct stau

23




Strong Production EWK production
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Hﬁbﬁﬁ IL, SS/3L, tau K7 — :
Gluino pair: 1L, SS/3L, tau =HEFT: di-tau, 1L, SS/3L K7

 Squark pair: 1L . C1C1/C.1N2 via stau
«  Stop pair: SS/3L « CIN2 via Wh (1ltt, SS)

«  Shottom pair: SS/3L * CIC1via WW

« RPYV scenario: SS/3L Direct stau
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Highlights for SUSY searches ey
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New Physics beyond the SM

Big Questions

L &

o) 1 1 ® B

S Q S < Q o % Q%

] % 2 o 2 . . ()
Big\ %, %% % &, %% 3% % 2%
@ & - ® % %. Or o o S s

Ideas - S @, > S 2 % %

SUSY

Compositeness,
Extra dimengi

iggs Sector

exotics Top

Partner

Wiz’

Sector

Multiverse

S. S

Snowmass new physics working group report

26



N
S

W, Z

Contact

interactions ©
Dark matters

leptoquark=

Heavy quar

ERXKT

Hit

ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits

ATLAS Preliminary

Status: July 2018 [Ldt=(32-79.8) b V5=8,13TeV
Model t,y Jetst ET™ [rdif™] Limit Reference
L ! ! L ! ! L ! ! T
o ADD Gkk +g/q Oepu 1-4j Yes 36.1 Mp 7.7 TeV n=2 1711.03301
€ | ADD non-resonant yy 2y - - 36.7 Ms 8.6 TeV n=3HLZNLO 1707.04147
'% ADD QBH - 2j - 37.0 | Mu 89TeV n=6 1703.09217
§  ADDBH high 3 pr >leu >2j - 32 My 8.2 TeV n=6,Mp =3TeV, rot BH 1606.02265
£ ADD BH multijet - >3]j - 3.6 |Mu 9.55 TeV n=6,Mp=3TeV,rotBH 1512.02586
: RS1 Gkk — vy 2y - - 36.7 Gk mass 4.1 TeV k/Mp =0.1 1707.04147
ﬁ Bulk RS Gk —» WW/ZZ multi-channel 36.1 Gk mass 2.3 TeV k/Mp; = 1.0 CERN-EP-2018-179
01| Bulk RS gkx — tt 1Te,u >1b,>1J/2) Yes 36.1 gKK Mmass 3.8 TeV r/m=15% 1804.10823
2UED/ RPP leu >2b,>23] Yes 36.1 KK mass 1.8 TeV Tier (1,1), BALD - tt) =1 1803.09678
SSM Z’ — ¢t 2eu - - 36.1 Z’ mass 4.5 TeV 1707.02424
[} SSM Z" - 7 27 - = 36.1 Z' mass 2.42TeV 1709.07242
S | Leptophobic Z’ — bb - 2b - 861 |2 mass 2.1 TeV 1805.09299
8 Leptophobic Z" — tt Tep 21b,>1J/2) Yes 36.1 Z’ mass 3.0 TeV rm=1% 1804.10823
},Q, SSM W’ — ¢v 1en - Yes  79.8 | W’ mass 5.6 TeV ATLAS-CONF-2018-017
S ssMwW -1y 17 - Yes 361 | W mass 3.7TeV 1801.06992
(‘g HVT V' - WV — qqqq modelB O e, u 2J - 79.8 V’ mass 4.15 TeV gv=3 ATLAS-CONF-2018-016
HVT V' - WH/ZH model B multi-channel 36.1 V'’ mass 2.93 TeV 8gv 1712.06518
LRSM W, — tb multi-channel 36.1 | W’ mass 3.25 TeV CERN-EP-2018-142
Clgqqq - 2j - 37.0 |A 21.8TeV 7, 1703.09217
Cl ttqq 2epu - - 36.1 A 40.0 TeV 7, 1707.02424
Cl tttt >teu 21b,21j VYes 36.1 A 2.57 TeV |Cat| = 4 CERN-EP-2018-174
Axial-vector mediator (Dirac DM) Oe,u 1-4j Yes 36.1 Mmed 1.55 TeV 84=0.25, g,=1.0, m(y) = 1 GeV 1711.03301
Colored scalar mediator (Dirac DM) 0 e, 1-4)  Yes 36.1 Mined 1.67 TeV g=1.0, m(y) = 1 GeV 1711.03301
VVWxx EFT (Dirac DM) Oe,u 1J4,<1j  VYes 3.2 M, 700 GeV m(y) < 150 GeV 1608.02372
Scalar LQ 15 gen 2e >2j - 3.2 LQ mass 1.1 TeVv p=1 1605.06035
Scalar LQ 2" gen 2pu >2j - 3.2 | LQmass 1.05 TeV B=1 1605.06035
Scalar LQ 3" gen leu 21b23) Yes 203 [IGHaSesocew B=0 1508.04735
VLQ TT — Ht/Zt/Wb+ X  multi-channel 36.1 T mass 1.37 TeV SU(2) doublet ATLAS-CONF-2018-XXX
N7 VLQ BB —» Wt/Zb+ X multi-channel 36.1 B mass 1.34 TeV SU(2) doublet ATLAS-CONF-2018-XXX
lis VLQ T53Ts3|Ts3 > W+ X 2(SS)/28eu>1b,>1j Yes 361 Ts/3 mass 1.64 TeV B(Tsj3 — Wi)=1, ¢(Ts3 W)= 1 CERN-EP-2018-171
T3 VQY->Wh+X leu =1b>1j Yes 3.2 | Ymass 1.44 TeV B(Y — Wh)=1, c(YWb)=1/V2 | ATLAS-CONF-2016-072
VLQ B - Hb+ X Oeu,2y >21b,>21j Yes 79.8 B mass 1.21 TeV kg=0.5 ATLAS-CONF-2018-XXX
VLQ QQ - WqWq Tepu 24]  Yes 203 |lOESENes0cev 1509.04261
_ Excited quark ¢* — qg - 2j - 37.0 q* mass 6.0 TeV only u* and d*, A = m(q") 1703.09127
k) g Excited quark ¢* — gy 1y 1j - 36.7 q* mass 5.3 TeV only u* and d*, A = m(q"*) 1709.10440
g § Excited quark b* — bg - 1b,1] - 36.1 b* mass 2.6 TeV 1805.09299
w @ Excited lepton ¢* 3eu - - 20.3 A=3.0TeV 1411.2921
Excited lepton v* Seut - - 20.3 A=1.6TeV 1411.2921
Type Ill Seesaw lepu >2j Yes 79.8 560 GeV ATLAS-CONF-2018-020
LRSM Majorana v 2epu 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020
- Higgs triplet H** — ¢¢ 2,34 e,u (SS) - - 36.1 870 GeV DY production 1710.09748
_g Higgs triplet H** — ¢r 3eu,T - - 20.3 DY production, B(H;* — (1) =1 1411.2921
6’ Monotop (non-res prod) Tepn 1b Yes 20.3 Anon-res = 0.2 1410.5404
Multi-charged particles - - - 20.3 DY production, |q| = 5e 1504.04188
Magnetic monopoles - - - 7.0 DY production, |g| = 1gp, spin 1/2 1509.08059
- - | L M | L M
= e -1
10 1 10 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.

tSmall-radius (large-radius) jets are denoted by the letter j (J).
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o,, < B(H—> WW) [pb]

Resonance (di-X: X=lep, jet, photon, boson etc.)
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https://link.springer.com/article/10.1007/JHEP03(2018)009
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Standard Model Production Cross Section Measurements

Status: July 2018
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Top FCNC
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High
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LHC / HL-LHC Plan Lo
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Upgrade of DAQ detector readout
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https://indico.ihep.ac.cn/event/8414/session/1/contribution/50
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EATLASEF AN ETRTE R RS

PIIRBAFNEHENEE
= EBZE (=88R ) : SUSY EW Group convener (2015-2016)

=246

= Joao Barreiro Guimaraes Da Costa (§8eFfr ) ; HWW group convener (2016-2017)

i Eaeos ( =BERT ) : Photon ID group convener (2016-2018)

1=~ Claudia Bertella ( =8ERr ) : LHC Higgs Cross Section WG1-VBF Group convener (2017 )

w 2% (RIK) ¢ Convener of Subgroup Quarkonia production and b cross section measurements
( 2017-2019 )

- 220 (32 K/ZFf ) : ATLAS SM Electroweak group convener, 2017.04~2018.03

= 5KEE (A ) : LHC Higgs Cross Section bbH/bH Group convener (2017-2019 )

1=~ Claudia Bertella ( =8EFfr ) : HWW Group Convener (2018 -2019)

1=~ Javier Llorente Merino ( &EEFT ) : photon+jet Group Convener (2018 -2019 )

- 220 (32 K/ZFF) : ATLAS MC generator development and tuning group convener(2018)

- 20 (32 K/ZRT) : LHC(ATLAS+CMS+LHCb)Electroweak multi-boson group convener ( 2018)

= R (S8ERT )  : SUSY EW Group Convener (2019-2020)

HNESiE1TdE -
1=~ JuanAn Pascual ( =8ERr ) : Pixel DAQ Coordinator (2017/4-2018/1 )
=~ JuanAn Pascual ( =8Efr ) : Pixel Run Coordinator (2018/4-2018/9)

=~ Jason Mansour ( &8EFfT ) : Inner Detector online and DAQ Coordinator ( 2016 ) .
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Detector performance Highlights

Electron performance measured down to 4.5 GeV
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Trigger performance Highlights

ATLAS trigger and DAQ systems
form the basis for a successful

data-taking.

Main physics triggers for SUSY
searches: Generic missing ET, jet,

lepton triggers
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Higgs =4 /RTTER

gg Fusion it Fusion
{
--H == H
(a) ,
PR ttH
ggF
Higgs-Strahlung
q §:.\\n Z
=
S
: VH -~ H
, VBF
q (C) “H ~
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ATLAS Preliminary e Total Stat. @ Syst. — SM
(s=13TeV, 36.1-79.8 fb”
m,=125.09 GeV, |y | <2.5
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9gF e 107+ go (£ 007 +% 006 )
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Cross-section normalized to SM value

Decay mode Branching fraction [%]

H — bb 575 £ 1.9 v
H—- WW 21.6 +0.9 v
H — gg 8.56 +0.86 v
H- Tt 6.30 +0.36 v
H - cc 2.90 +£0.35

H—- 2Z 2.67 £0.11 v
H - yy 0.228 +£0.011 v
H— Zy 0.155 £ 0.014 4
H — pu 0.022 +0.001 4

2B 5Tk

B (a) Gluon-gluon fusion (ggF) 2012

FHEIMHAWAREHNE (~10%)

Prod. mode
(¢) VH
(d)VBF

(b) ttH

Obs.
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Ref.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-031/

Higgs coupling measurements

Higgs coupling (to fermions or
bosons) depends on the particle
mass
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» All couplings to high mass
particles measured.

> Next challenge: muon, charm-
quark...

Interaction with gauge bosons:

H —YY ATLAS-CONF-2018-028
H ->Z77Z* ATLAS-CONF-2018-018
Above well established in run-1

H—->WW+ ATLAS-CONF-2018-004

6.3 (5.2) ollobs (exp) (run-2 only)

Yukawa coupling to fermions:

Top-quark: ttH (80 fb1)

6.30 (5.10) obs (exp) [1Phys. Lett. B 784 (2018)
173

Bottom-quark H—bb (80 fb1)

540 (5.50)Jobs (exp) ] ATLAS-CONF-2018-036
Tau-lepton:
H-7OUoooooodoooooudood
6.40 (5.40) obs (exp)!] ATLAS-CONF-2018-021

Muon H—pp (80 fb1)
O timiz /O sy <2.1 (obs) ATLAS-CONF-2018-026
—Charm=quark:H—¢cc 29

O timis /T sy <104 (obs) PRL 120 (2018) 211802



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-031/
https://cds.cern.ch/record/2308392
https://doi.org/10.1016/j.physletb.2018.07.035
https://cds.cern.ch/record/2630338
https://cds.cern.ch/record/2621794
https://cds.cern.ch/record/2628763
https://doi.org/10.1103/PhysRevLett.120.211802
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27.

2018 XE &

VBF H>gg: PRD98(2018)052005

H->ZZ*->4-lepton: JHEP 03(2018)095

H>WW: arXiv:1808.09054

H->tautau#f | & :  arXiv:1811.08856, submitted to PRD
H->Obb#EAE & Hi1: PLB 786(2018)59

H->bbEAF K Hi2: Phys.Rev. D98 (2018) 052003

ttH 7= 4E3E4E 1: PRD97(2018)072003

ttH =4 1EH52: Phys. Lett. B 784 (2018) 173

ttH P24 1E 453 (ttH, H->bb): Phys. Rev. D 97 (2018) 072016
ttH F=2EUEHE4: arXiv: 1806.00425

XF H HiggsPE i )& : PRD 98(2018)052005
Charged Higgs decaying into t and b quarks: JHEP 11 (2018) 085
Heavy Higgs to tautau: JHEP 1801 (2018) 055
HH>WWOWW®: arXiv:1811.11028

HH->WW gg : submitted to EPJC

WZ/WW/ZZ 4RI 1:JTHEP 03(2018)009,
WZ/WW/ZZILHRIE2: EPJC78(2018)24,
WZ/WW/ZZI:4RIE3: EPJCT78(2018)293,
WZ/WW/ZZI:HR1§4: PLB787(2018)68

Zg ¥y FEF4L: PRD98(2018)032015

SUSY EWK-2tau: EPJC78(2018)154

Mona boson DM: JHEP 10 (2018) 180

- B ST A R AR RN B8 B PLB786(2018)223

LFV high mass: PRD98(2018)092008

H++ 2> W+W+: submitted to EPJC

%471 )7 (had mono-V) : JHEP 10(2018)180

Majorana v and WR: submitted to JHEP

28.Z (vv)y: submitted to JHEP

29.
30.
31.
32.

33.

b-tagging efficiency: JHEP 08(2018)089
H T4 R arXiv:1810.05087
Missing ET £ #¢: Eur. Phys. J. C 78 (2018) 903

At
=15

AF=(33)

Limits on new coloured fermions using precision jet data from the Large Hadron Collider, Nucl. Phys. B

“Higgs Physics Opportunity at High Luminosity and High Energy LHC” ( X A#RHL/HL-LHC 5% & 45)- % /L3 BSM HiggsZm 4%
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https://doi.org/10.1103/PhysRevD.97.072016
https://arxiv.org/abs/1811.11028
https://link.springer.com/article/10.1140/epjc/s10052-018-6288-9
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2018 CONF NOTES (11)

H->pp : ATLAS-CONF-2018-026 524, Spurious signal study

Low mass yy resonance search: ATLAS-CONF-2018-025 Asma Hadef, XIfiT3C, EF X, Selection
optimization, signal modeling, background estimation

WW VBS 13 TeV: ATLAS-CONF-2018-030 Rustem Ospanov(Contact Editor), %, X|#dt, KN,
AL

Dark matter summary: ATLAS-CONF-2018-051 8%, BAEL

ATLAS-CONF-2018-026,

T MBI & ATLAS-CONF-2018-028

Higgs T i L& & : ATLAS-CONF-2018-031

H->tautau: ATLAS-CONF-2018-021

Top FCNC: ATLAS-CONF-2018-049

Direct stau upgrade: ATL-PHYS-PUB-2018-048 (HL-LHC Yellow report)

Search for top quark decays t->Hq with 36 fb-1 of pp collision data at sqrt(s) = 13 TeV with the ATLAS
detector, ATLAS-CONF-2018-049

53
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2018 Efr=NiRE (41

La Thuile 2018,7% £ #£ Evidence for H to bbbar decay with the ATLAS detector

Alps2018, T 3%, Search for exotic heavy Majorana or Dirac neutrinos and right-handed W gauge

LHCP2018, Dimitrii Krasnopevtsev, Latest results on VBF and VBS processes

ICNFP2018, 2T, Probing the Electroweak Sector and QCD with the ATLAS Detector

ICHEP2018, Rustem Ospanov, Tests of the electroweak sector sector with Diboson final states

HEPMADIS, 5K 7, Studying the Electroweak Sector with the ATLAS Detector

HEPMADI18, ¥3% ik, Searches for new phenomena with the ATLAS detector

APS April meeting, F fili## Search for Higgs Boson decays to BSM light bosons in four-lepton events

Higgs Couplings 18, L. fli3#, Measurement of Higgs production cross sections in the four lepton channel

L%, Higgs Couplings 2018, “Observation of H>bb decays and VH production with the ATLAS detector”

Mario Jose, QCD@LHC 2018, “Effects of parton shower and underlying event modelling in Higgs measurements and searches’
Z5ijlg, ICHEP2018, “Search for rare decays of the Higgs boson”

kR, PHEBESLRE20184E4, ATLAS Upgrade

ZH, PIEBA LK E 201852, Search for ttH in multilepton final state

kR, PGSR E20184E4:, Search for a High mass resonance with WW

Zirui Wang, Charged2018 workshop, Sweden

Zirui Wang, APS/DPF 2017, Fermilab

Nishu Naib, QCD18 conference, Flavour Tagging Workshop

Marc Bret, CLHCP2017 conference, Higgs Coupling 2017 conference

Elena Yatsenko, MBI2018 conference, ATLAS Standard Model Workshop 2018, CHEF2017 conference, LHCP2017,
Chikuma Kato, ATLAS Hbb Workshop 2017, International Workshop on Baryon and Lepton Number Violation 2017
Nataliia Kondrashova, DIS2017 conference, DIS2018 conference, ICHEPTE2018 conference

Liang Li, 2018 Double Higgs Production at Colliders Workshop

Xingguo Li, BSM2017 conference, Hadronic Calibration workshop 2017

Haijun Yang, MBI2018 conference

Shu Li, Blois2017 conference, CLHCP2017 conference, MBI2018 conference, ATLAS Exotics workshop 2018, ATLAS DBL+HBSM workshop 2017

“Measuring the Higgs CP property at LHC and CEPC”, IAS 2018 Program on HEP, Jan. 08-26, 2018, Hong Kong, China

“Highlights of top-quark properties measurements at ATLAS and CMS”, SUSY 2018, Jul. 23-27, Barcelona, Spain

“Search for the Electric Dipole Moment and anomalous magnetic moment of the tau lepton at tau factories”, The 15th International Workshop on Tau Lepton Physics, Sep. 24-28, 2018,
Amsterdam, Netherland

Zhang lei, “Prospects for BSM Higgs in ATLAS and CMS",Workshop on the physics of HL-LHC, and perspectives at HE-LHC , 18-20 June 2018, CERN Geneva, Switzerland
“Exotic Higgs searches ”, Collider, Dark Matter, and Neutrino Physics 2018 (Mitchell2018), 21-23 May 2018, Texas A&M University, Texas, USA

“bbH group report ”, The 14th Workshop of the LHC Higgs Cross Section Working Group , 26-27 Mar 2018, CERN Geneva, Switzerland

ATLAS search for dark matter produced in association with a hadronically decaying vector boson, 2nd world summit of exploring the dark side of the universe, Guadeloupe islands, June
25th to 29th, 2018.

“SUSY Search at LHC and beyond”, IAS 2018 Program on HEP, Jan. 08-26, 2018, Hong Kong, China

Yang Liu, ATLAS WEEK, 2018.6.11-15, Waseda Tokyo/Japan, Tau CP (incl. tau fakes) report

Feng Lv, i+ T aM % FYHE E T 2 (tau2018) , 2018.9.26, Fa#li%s),}, SUSY Searches with Taus at the LHC

Maosen Zhou, “Search for Higgs boson pair production in the yyWW?* channel using pp collision data recorded at 13 TeV with the ATLAS detector”, Higgs Hunting 2018, Jul. 23-28,
France

Maosen Zhou, “The analysis of HH->yyWW?* with the ATLAS detector”, Double Higgs Production at Colliders, Sep. 4-8, US

Yaquan Fang, “search for diHiggs Production with ATLAS detector”, DIS2018, Apr. 12-16, JP

Claudia, “Study of damages induced on ATLAS silicon by fast extracted and intense proton beam irradiation”, Vertex2018, Chennai, India

JuanAn, “Pixel status and plans for 2018”, ATLAS Collaboration Week, Feb. 19-23, Switzerland

JuanAn, “Pixel Run Coordination Report”, Pixel week, Apr. 9-12, Switzerland

Xiaotong Chu, “Calibration/tuning vs. time”, Pixel week, Nov. 6-9, Switzerland

Xiaotong Chu, “Status of the charge calibration and future plan”, Pixel week, Nov. 6-9, Switzerland
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https://indico.cern.ch/event/665524/

