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Npamoe HabnoaeHue pacnaga 6030Ha Xurrca
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2+3 jets, 2 b-tags
Weighted by Higgs S/B
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Uncertainty

Dijet mass analysis
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ATLAS VH, H—bb 1s=7 TeV, 8 TeV, and 13 TeV

47" 20.3fb", and 79.8 fb™
—Total Stat.

@ Observed ==tot. unc stat. unc

, ==Expected [Jtheo. unc.

1s=13 TeV, 79.8 fb

v
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Tot. ( Stat., Syst.)

+0.38 +0.24 +0.29
-0.35 (—0.23 » .27 )
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+0.28 +0.21  +0.19
-0.20 » -0.17
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ATLAS Preli minary VH, H—-bb, V-leptons cross sections:

Ratio to SM

( +0.14  +0.17 )

-0.21 -0.14 » -0.16
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VH 37 -
H— bb, BR=60%, 6onbLion (bOH oT npoueccos c pomp,eHueM b-cTpyn
AccoumnatuBHoe poxaeHue H ¢ BeKTOpHbIM 6030HOM: pp —»VH, VH (V=2Z,W)
Bknaa npouecca 4%, BbiCOKasi YyBCTBUTESNIbHOCTb (NenTOHHbIN pacnag V)
Run I n Run Il (ATLAS) sign. =540, p=1.16*0.27 £ 0.25
Xopolwee cornacue ¢ npeackasaHuam CM

Phys. Lett. B 786 (2018) 59, ATLAS-CONF-2018-053




AccounaTMBHOE poXAeHHue 6030Ha
Xurrca c napou t -KBApKOB: ttH
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- ZEE Theory (NLO QCD + NLO EW)
ATLAS e Total Stat. [ Syst. — SM .OF imai

Vs=13TeV, 36.1-79.8fb"
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Combined data
Stat. only

Total Stat. Syst.
I

HHo ™ s | 1362 10 (00,2 00)

0.54
)

tiH (H — bb) ——e— 0.83%0.61 (+030,+

ftH (H > W) H 150+ 055 (+ 545+ 3%)
Process

ftH (H - ) - 141+ 08 (+ 0% . % 0%7)
H to yy

H to multilep . ' 132+ 0% (£048,+ ;7) e T
H to bb | 12 14 16
H to ZZ to 4l | 4 /s [TeV]

Comb (13 TeV) Z HH/GtStN | |
' B 7 Phys. Lett. B 784 (2018) 173
Comb (7, 8, 13 TeV) . |

TonHoe ceveHue accouuamsl-loro poxmel-lm ttH at 13TeV 0=670490 (stat.) 139 (syst.)fb
TTonyuyeHHbIW pe3ynbTaT XOpOWOo cornacyertca ¢ npeackasaHuamu CM.




HabnopgeHue pacnaga 603oHa Xurrca Ha T 1I€NTOHbI:
H-o>tT

N ;;. \ \\\\\\\\\\ \ \\\\\\\\\\\\\ \\\ '| \ ,

T ! ! ! J T | ! ! T [

- 1 8 DI S L L L L L L L L B
\{ATLAS . Croracios - S (5=13TeV, 36.1fb"
B S=13T9V, 36.1fb_ B Zo1T WA :

. All SRs Bl Other backgrounds
[ 1 Misidentified =
72z Uncertainty

—total —stat. . total (stat., syst.)
+1.38 +0.77 +1.14
Thad®had . 1.18 (_0,74 ' 001 )

( +0.86 +1.25 )
-0.84 ’ -1.03

Weighted events/ 10GeV

+1.44 +2.40
—1.41 ' -2.41

+1.06 +0.60 +0.87
3.77 4395 -0.59 * -0.74
1 L I 11 I

TR B R R B R
10 12 14 16 18 20
O-H—wr[pb]

£ Combination

SN ON

Data—-Bkg

y ,.'",v'f ! il mﬂ\“ TN
m\IMC [GeV] - arXiv:1811.08856, Submitted to PRD
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.ElaHHbIe 2015 - 2016 roaos, NOJSIHAs CBETUMOCTb 36.1 b6 -! AHanusuposanUcb NeNTOHHLIA U anpor-lem

~ KaHanbI pacnaaa tT-nentoHa. Ctatuctudeckas 3HaYmmocTb curHana 4.4 (4.1) . TlonHoe ceuveHue

{ pacnapa H—tt: o= 3.77%5 gg(stat)+8 27 (CM:3.46 +0.13 pb). TTonyuyeHHbIe pe3ynbTaTLI XOpOLO




U3mepeHune macchl u WK uHbiI H B KaHanax:
H—oyy, H>ZZ* >4

- . . ® Data LA W\ LI B L N N I L L Y N B N N B I N B — T T 1 —T T
__ATLAS Prellmlnary Signal (mH:125 GeV) N ATLAS '-"'TO’[aI Stat Only
 H—> ZZ* — 4] Nz

| -1 + = —+ _ |
13 TeV, 79.8 fb Bz jets. ., v, VWV NN Run 1 H—4[ —— 12451+ 0.52 (+0.52) GeV

%% Uncertainty 1 A \
] Run 1 H-yy 126.02 + 0.51 ( £ 0.43) GeV

Full 2015-2017 dataset ] Run 2 H—4l 124.79 + 0.37 ( £ 0.36) GeV

Iil | gg S to ZZ; Run 2 H—yy 124.93 + 0.40 ( +0.21) GeV

i W Run1:Vs=7-8 TeV, 25 fb”, Run 2: s = 13 TeV, 36.1 fb™' Total  (Stat. only)

Events/ 2.5 Gé

(@)
o

_________________________________ _l___________________________________________________
T Run 1+2 H—4l 124.71+ 0.30 ( £ 0.30) GeV

Run 1+2 H—yy 125.32 + 0.35 ( +0.19) GeV

I
o

Run 1Combined 125.38 £ 0.41 ( £ 0.37) GeV

Run 2 Combined 124.86 + 0.27 ( £ 0.18) GeV

N
o

124.97 £ 0.24 ( £0.16) GeV
ATLAS + CMS Run 1 125.09 £ 0.24 ( £ 0.21) GeV

| 1 I 1 | | 1 | | 1 Il 1 | | Il | 1 | | | | 1 I | | 1 1 I | Il |

0 .
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GeV m,, [GeV]
g — 2 = | —
TTo pesynbtatam musmepeHum B kaHanax H—->ZZ*—»4tu H—yy & _
¢ ucnonb3oeaHuem AaHHLIX Run 1 (Vs=7,8 T3B) u Run IT
(2015,2016 36.1 b6-') m;=124.97+0.24 3B. Phys. Lett. B 786 (2018) 223

BepxHue npegentt Ana wupuHel 6030Ha Xurrca (of f-shell
aHanus): 14.4 (15.2) MsB




" MsmepeHMa maccbl U ceYeHU poXKaeHUs
t-KBapKa

7

Combinations per experiment

CDF (2014) H:"""'

DO (2016) R

CMS (2016)

ATLAS (2018)

ATLAS Combination
stat. uncertainty
total uncertainty

ATLAS
My, * stat. + syst. (total)
173.16 + 0.57 + 0.74 (0.93)
174.95 £ 0.40 + 0.64 (0.795)

172.44 + 0.13 £ 0.47 (0.48)

172.69 + 0.25 £ 0.41 (0.48 £ 0.03)

—— stat. uncertainty
total uncertainty

Inclusive tf cross section [p
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Tevatron combined 1.96 TeV (L <8.8 fo) |
CMS dilepton,|+jets 5.02 Te\1l L=274pb")
ATLAS ep 7 TeV (L = 4.6 fb)
CMSen7TeV(L=5fb")

ATLAS ep 8 TeV (L=20.2fp")
CMSen8TeV(L=19.71b") ;
LHC combined en 8 TeV (L = 5.3-20.3 fb™) LHC top WG
ATLASep 13 TeV(L=3.2fb")

CMSen 18 TeV (L=2.21b") |
CMSep*13TeV(L=356fb")

LHCtop WG

ATLAS+CMS Preliminary

ATLAS ee/pup* 13 TeV (L =85 pb1'1)
ATLAS |+jets” 13 TeV (L = 85 pb")
CMS |+jets 13 TeV (L=2.2 fb™)

CMS all-jets* 13 TeV (L = 2.53 fb™)

* Preliminary
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s NNLO+NNLL (pp)

——— NNLO+NNLL (pp)

Czakon, Fiedler, Mitov, PRL 110 (2013) 252004

1 I3 Iﬁ [ITeVi

NNPDF3.0, m = 1725 GeV, o, (M,) = 0.118 £ 0.001
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Hanax ero poxaeHua no AaHHLIM Run IT (36.1 ¢6-1),
m, = 172.69+0.25+0.41 3B (CM: 173.1 + 0.6). UsmepeHbr ceveHus poxaeHus t-ksapka B pasHbLIX
KaHAMax U ero 3aBUCUMOCTb OT s. PesynbTaThl XOpOWO COrnacyrotca ¢ npeackasaHusmu CM.




LEP Comb.

Tevatron Comb.

LEP+Tevatron

ATLAS

Electroweak Fit

Ru

® my,
«u Stat. Uncertainty
— Full Uncertainty

80376+33 MeV

8038716 MeV

+
P 80385x15 MeV

80370+19 MeV

@ 80356+8 MeV

I T T | T I T T I ’I‘

ATLAS

m,, = 80.370 £ 0.019 GeV
B m, =172.84 £0.70 GeV

m,=125.09£0.24 GeV J&=
me 68/95% CL of m, and m,

80320

I l I
80340 80360 80380

68/95% CL of Electroweak

Fit w/o m,, and m,
(Eur. Phys. J. C 74 (2014) 3046)
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:-)Kcnepumel-na ATNAC
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+ TTOMCKM HOBEIX ABNEHWI 3a npesenamu CTaHAAPTHOMU Mozlenm (BSM)
§ > 4acTUL TeMHOW maTepum B npouecce MOHO-Z
$ > Taxenoro HelTpanbHoro 603oHa Xurrca (ZHDM)
> "HeBuaUMBbIX" KaHanoe pacnaaa 6030oHa Xurrca CM
> TToucku RS rpasutoHa (extra dimensions)
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[Touckn TeMmHOU maTepum

I > Indication on the Dark Matter existence
I follows from the astrophysical observations
rdinary Matter > Direct, indirect, collider searches
» Dark Matter particles predicts by some of SM
extensions (BSM models): MSSM, 2HDM, HTM

——— A H(Il =
" = LHC searches: mono-X, associative
X+tx—e,py, .. . .
) pr'OdUCTlon, search for the dark mediator

X p.B.¢ e,y Bl > Interpretation: EFT, simplified models,
g  2HDM
P9 > For the data analysis wide range of DM mass
X and mediator mass for different mediator

p.p.e e’y :
types: axial-vector, vector pseudo scalar ...
EEE——— -
ettt Y eptp
mediator \_jet
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[Mouckn TemHOU maTepum B npotiecce
MOHO- Z (ISR)

4 CurHar (n M3I-ld\K) céo6uma - |
45 %O3OI-I0 B ISR.
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Expected limit (

=13 TeV, 36.1 fb™ — Observéed limit

ector, Dirac, g,= =0.25, g, = 1.0
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Events / 10 GeV

Vs =13 TeV, 36.1 fb’!
gq = 0.25, g}{ =1.0

—— Observed 90% CL
CRESST-11 2015
-« CDMSlite 2015
PandaX-Il 2016

— LUX 2013+2014-16
— - XENONA1T 2017

He o6HapyxeHO OTknoHeHuu Ot npen.cxasal-lml CtaHAQpTHOU Monenu
TTonyueHsbr BepxHue npefesntt Ha ceYeHUs POXAEHUS YACTULL MACC YacTUL,
TM B uHTepsane macc TM 10 - 300 MB u macc meauatopa 10 -10000 B

, ATLAS * Data Z+jets
10 1 mmZ7Z mm Non-resonant-ll
{s=13 TeV, 36.1 fb" Wz Others
10° ee+Up £ Stat. + Syst.
... DM(m g m = 500, 100 GeV)x0.27
o me
10 — ZH(Il+inv) with B(H—inv)=0.3

10

107"

1072

D14 ! . T
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S 08" 1 S j
D o6 L 1 i RN
100 200 300 1000

EmISS [GeV]

Phys. Lett. B 776, 318-337 (2017)

Bknag JIA® OPB3 B aHann3 AaHHbIX:
OueHKa BK/1aga $¢OHOBbIX NPOLLECCOB,
Ontmmsaumua otbopa cobbiTun,




Dark Matter

0—3?
10°%

== Dijet
Dijet V& = 13 TeV, 37.0 1t
Phys. Rev. D 86, 052004 (2017)
Dijet TLA V&= 13 TeV, 29.3 b
ar¥iv:1804.03496

E'H{Iss+x

ET™+7 V& =13 TeV, 36.1 1"
Eur. Phys. J. G 77 (2017} 353
ET sjal V& = 13 TeV, 36.1 fb"
JHEP 1801 (2018) 126

Dilepton

f3=13TeV, 261 b
JHEP 10 {2017} 182

= Dijet
Dijat V& = 13 TeV, 37.0 b
Phys. Rev. D 96, 052004 (2017)

Dijat TLA & =13 TaV, 29.3 b
Er liss X Duet arXiv:1804.03496

S miss +X
E'.,‘“'q\E 13 TeV, 36.1 i
RarkSide
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h_
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'ATLAS Prellmmary Julyr 20

e
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N

10
104

DM Mass [TeV]

Z_ |

CRESST Il

1074

6, (DM-nucleon) [cm?]

Dilepton

Vs =13 TeV, 36.1 b
JHEP 10 (2017} 182

—42
10 Eur. Phys. J. C 77 (2017) 333
ET™sjel ¥ = 13 TeV, 36.1 1"

JHEP 1801 (2018) 126

—CRESST I

arkiv:1711.07682

XENON1IT

arkiv:1805.12562

—PandaX

Phys. Rav. Lett. 117, 121308 (2018)

Vector mediator, Dirac DM —DarkSide
g =0.1, gl = 0.01, g arkiv: 1802 06094
ﬁ.TLAS limits at 95% CL. dlrect detection limits at 90% CL LUX

1(]_'43 ] - A > — ""3 Phys. Rev. Lett. 118, 021308 (2017)
10 10 10 Phye. Rev. Lett. 116, 161302 (2016)

DM Mass [GeV]

10%

NSNN\\NW /)

1074
10%

Vector mediator, Dirac DM
9, =0.1, g= 0.01, Oy = 1
All limits at 95% CL

S T B | —46
2 25 3 3.5 10
Mediator Mass [TeV] 1047

8 TlonyueHHbIe pe3ynbTaThl CUNMBHO 3ABUCAT OT Napa-
§ meTpoe mogeneu. B obnactu manbix macc TM

(mDM < 6 '3B) orpaHuyeHus Ha ceveHus, NonyuveHHble B
4 3KCnepumeHTax Ha EAK asnatotca 6onee CUNBHLIMU.
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NMoucka BSM 6030Ha Xurrca
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\N\\\\‘\\\\\\\ AN tk\\&&\m SR October 201 8 T -
Vs =13 TeV, 36.1 b

2HDM (Two Higgs Doublet Model) is an extehsmn of Standard :
Model: second Higgs doublet is added to SM leads to 5 physical : Z D 0 05

Vs =13 TeV,36.1 b

states, 3 neutral, 2 charged: CP-even h and H, CP-odd LR

\s=13TeV,36.11b"

pseudoscalar (A), charged H*, H" The minimal model has 6 free | i =
parameters: Higgs masses m,, m,, m,, m,, and the ratio of g Eu. e o 25
doublet vacuum expectation values tanff = v,/v, and a mixing

angle a between the CP-even Higgs bosons

Vs =13 TeV, 36.1 1o
JHEP 03 (2018) 174
/3 H—> WW— viv
As=13TeV, 36.1 10"
Eur. Phys. J. C 78 (2018) 24
B H- hh— 4b,
— bb yy/tr,
— WWryy
—— Observed Vs -8TeV, 203 10"
—— Phys. Rev. D92, 092004 (2015)
Expected [ H—=hh—=bbyy
Vs=13Tev,3.2f"

ATLAS
Preliminary

/ =gy ‘ hMSSM, 95% CL limit
- / F = . ,,;;" ! N H

MSSM (Mlnlmal Supersymmetrlc Standard Model) exten5|on of . ]

SM (each SM particle has a supersymmetric partner). MSSM higgs P N —— hcouplings <, &

Vs =13 TeV, 36.1 - 79.81b '

. . 1 P AP o, YA - rE——— ATLAS-CONF-2018-031
sector is a particular case of 2HDM type | 300 400 500 600 700

A ,/ S ' /I m, [GeV]

I \\\\\\\\“\\\ BN\

Neutral Heavy Higgs: h/H/A—>rr H—>WW—>£v£v A—Zh(Z—0,h—Dbb(t1)), h/H/A—)tt
Neutral Higgs decaving to di-Higgs: H—>hh = bbtt, hh = bbbb, hh = bbyy, hh = WWyy, hh = WWbb, hh > WWWW
Charged Higgs: H*—>1v, H*—>tb, H*>WZ—>3{+v, H*—>WZ—>2¢+2j, H* - pv, H* > Wh/WA/Wy, H* = cs, cb
Double charged Higgs boson: H¥ —¢¢t, H**> WW
.. and many more ...

1L @1 1 1111




MoucKn HoBbiX 6030HOB XuUrrca (BSM)

<SRN .

_ Predicted by the SM extension (BSM) ZHDM MSSM: CP-even h and H, CP-odd

' pseudoscalar (A), charged H+, H- HTM: Ht%, Ht, A, H and h, NMSSM, LRSM ...

L L B B B R S B A B B B B
ATLAS Preliminary @ Data
Vs=13TeV, 36.1 fb" Bl
H— ZZ -5 etevw [ wz
[ Z+jets
[ ww, wt, tt, Z—tt
[l Other backgrounds
K& Uncertainty

Vs=13TeV, 36.1 b
H— ZZ - p'uvy

Events / 50 GeV |
Events / 50 GeV

'ATLAS Preliminary

T
@ Data

Bl zz

Cwz

[ ] Z+jets

[ ww, W, tt, Z—1t

Il Other backgrounds

Uncertainty
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Data
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Data
Prediction
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400 600 1000 1200 1400
mée [GeV]
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No devnatlon fr'om the Sfcmdar'd Model in the mass range: ot 200 ao 2000 3B
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Mouckun HoBbIX 6030HOB Xurrca (BSM)
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ATLAS Preliminary N e ATLAS —Observed [0 band
{s=13TeV, 36.1 b’ =*= Obsorved CL it Vs=13TeV, 36.1fb" - Expected []+2cband

HoZZ s I + vy Expected CL limit | H— ZZ = ' + I'I'vw [ Excluded
VBF production I Expected - o 2HDM Type I, cos(B-0) =-0.1  95% CL limits

D Expected = 20

= = = Expected CL limit (/'(1'/) ]

ONC RSN TR

ATLAS Preliminary

fs=13TeV, 36.1 fb"! == Observed CL limit
H— 27 = '+ I Expected CL limit
ggF production [ Expected + 1o

D Expected + 20 .
= == Expected CLlimit (/ 11'7) ]
=

wn Expected CLg limit (1 Tv9) |
o l
..' 5 (AT Wiy,

LR

1 11 111

lllll

wn Expected CL, limit (17 vv) :
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1 llllll

Il 1 | 1 1 L |

! 1 I I I 1 | l I
400 600 800 1000

my, [GeV] m,, [GeV] W

~ v/ 4 ' [ \\\\!\F\!\\\\\\\\x\\:\‘\\\\\\\ Eur. Phys. J. C 78 (2018) 293
T = — Bl , i “""""“,‘:““\“;‘“‘“\\\ Bknag JIA® O®B3 B aHann3 AaHHbIX:
OJlyYeHbI BepxHue npeaesibtl Ha cevyeHUa poxAeHUs HOBOro TaXenoro OLEHKa BKN2a GOHOBBIX NPOLLECCOB,

6030Ha Xurrca B uHtepsane macc 200-2000 MB, ansa pasHbIx

MHTepnpeTauua.
MeXaHU3MOB ero BO3MOXHOro poxaeHus. TTposeaeHa UHTepnpeTauus B
pamikax 2HDM, nonyueHbI npepensl HG NAPAMeTpLL 3TOM MOAESNU. lpaHT PO®U 2018-2019
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95% C.L. limit on o(qq — H) x BR(H — ZZ) [pb]




@ Moucku RS rpasutoHa (extra dimensions)
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| ATLAS
{s=13TeV, 36.1 fb"

GKK 77 = I'w Expected CLS limit

k/mpl =1 |:’ Expected + 1o
D Expected * 26
— o x B(G,, —» Z2)

—— Observed CL limit

1 extra warped-.

dlmen5|on

Mon,enb Randall Sundr'um (RS1)

PeweHue npobnemsr B 3KCNepuUMEHTe UaeT NOMUCK
KanMbpOoBOYHOU mepapxuu. NepBoro Bo3byKAeHHOro

B mopenu - Age “6pCleI" COCTOAHUA rPaBUTOHA B pacnaje: 10_6L ' 'o_lgj - 1I - '1}2' ' '1!4' ' '1_I6' |1E8| J '2

(rmnepnosepxtlocm), Ha oAHOWU - G*—577—520 2V (G ) [TeV]
Tpu B3aumogencteusa (CM) Ha ' T \\\\\\\ KK

j Apyrou - rpasuTauma. 7 7 /1 “ \\\\‘ e
' T B> / I Eur. Phys. J. C 78 (2018) 293

Bknag JIA® OPBI B aHaNN3 AQHHbIX:
OueHKa BK1aga $¢OHOBbIX NPOLLECCOB
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TTonydeHsr BepxHue npepensl Ha ceyeHUs poxaeHus RS-rpasuToHa B
3aBUCUMOCTU OT MaAcchl B Auana3oHe macc 600 - 2000 M3B.
UcknioyeHsr 3HauyeHus macc rpasutoHa Ao 1.3 3B.




Precision studies of p; and ¢* of Z-boson

SRR NN

* Test predictions of

* QCD predictions in all order of a, complimented with Parton
Showers(PS)

« Soft-gluon resummation and hard jet emission

* Non-pertubative effects (initristic parton transverse momentum) £& / ]

* Results can be used for
« Improve re-summed analytical calculations
« Tune Monte-Carlo generators
« measurement of electroweak observables (e.g. W boson mass)
« Important for searches in which Z processes are background
Advantages and definition of ¢*:
o independent for p+ calibration and resolution of the final-state leptons

o depends only on the directions of the two leptons (measured better than their
momenta) |

US tan(p_TDf) -sin(g;,) T arccos(tanh(%))

T /, j " ) quark/gluon

» For ATLAS collaboration we contribute to the analysis of electron channel

Events/bin width [

DATA/MC

Events/bin width

DATA/MC

T
W El

ATLAS Internal 1 Photon nduced =]

s=13 TeV.J. Ldt=36.1 fb”" I Multi-jet 3
[[] EWK Background
I tt & single top
[ JZ-ee

—e— DATA

500 700 800 @00
Z-boson P, [GeV]

ATLAS  Internal -

s=13 Te\/,J. Ldt=36.1 o'




N3yuyeHune bo3se-dUHLLITENH KOpennaumm

N

bose-3uHwTeuH Koppemuum B l'IpOTOH I'IpOTOHHbIX CTOSNIKHOBEHUAX
ABNAIOTCA 3(PEPEKTUBHLIM UHCTPYMEHTOM ANS U3yyeHUs NpOCTPaH- f
CTBEHHOU CTPYKTYPbI GMMNUTYALI POXKAEHUS.
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Multiplicity
s TR
bbrnu U3yyeHbl 3aBUCUMOCTU BCEX NApPAMeTpoB OT MHOXeCTBEHHOCTU
3apsXXeHHbIX 4Yactuu. nOKCBGHO, 4YTO annpokcumauua prHKLlMeVI JNesu
3aMeTHO JyJylwe onucbisaeT AaHHbLIE.

DD

T

" B npeanonoxeHun, YTO UCTOYHUKOM

U3NyYeHUsa 4acTul ABnseTca paclum-
parowasca cpefa - aApoHHOe BelecTBo,
MOXHO UCMOMb30BATb CUMMETpPUYHOE
pacnpeaeneHue Jlesu.

Kak 6b1n0 snepstie nokasaHo B pabote V.A.
Khoze, A.D. Martin, M.6. Ryskin and V.A.
Schegelsky, Eur. Phys.J. C76 (2016) 193)
BTOPUYHLIE YACTULLI MPU BLICOKUX SHepruax
U3NYYarOTCA UCTOMHUKAMU MAnoro pasmepa
R1 kotopbre pacnpepeneHsr B obnactu
pasmepa R2:

C2(Q) = A e Rl L (1-2)e 2 La1h0
o - MoKasartenb cTabunbHocTH JleBu

il pacnpeaeneHnums, A - strenght of BEC.

arXiv 1804.07153v1




Mo pesynbratam pabotbl B 2018 . :

RSN WTTTRET T P

* Ony6baunkosaHo B 2018 roay:
npenpuHTbl (CONF notes) 1
BHYTPEHHUX NPENPUHTOB 2
CrareMm 3

4

e NOKNaAbl Ha KOHdepeHUUax

* (paHT POPU “MNMoucK HoBoro TaAKenoro HeﬁTpaanoro 6030Ha Xurrca B pacnage
Ha yeTbipe NenToHa B 3KcnepumeHTte ATLAS’

* 3awmLueHa AOKTOpPCKaa aucceprayuma:
O./1. deanH - “UsmepeHUne NnoNApU3aLMOHHDLIX YINOoBbIX KO3dPULMEeHTOB B
npoueccax IeNTOHHOro pacnaga Z-6030Ha B akcnepumeHTte ATLAS Ha LHC”
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UccnepoBaHune csoucts 6030Ha Xurrca CM

Higgs production mechanisms

0000
7
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Vs H
w/z P
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[ WIZ
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VH
Run 1 (ATLAS+CMYS)
Run 2 (ATLAS alone)

Higgs decay modes

HWW/HZZ
Run 1 Run 1 (ATLAS+CMS)
2018 (ATLAS alone)




N3mepeHue yrna BamnHbepra

ATLAS Preliminary
LEP-1 and SLD: Z-pole 0.23152 + 0.00016 |
LEP-1 and SLD: A}y 0.23221+ 0.00029
SLD: A, 0.23098 + 0.00026 | |
Tevatron 0.23148 + 0.00033 |
| LHCb: 7+8 TeV 0.23142 £ 0.00106 S
CMS: 8 TeV 0.23101£ 0.00053
ATLAS: 7 TeV 0.23080 = 0.00120
ATLAS: eeqo+ill 0.23119 £ 0.00049
ATLAS: eeg. 0.23166 + 0.00043 |
ATLAS: 8 TeV 0.23140 £ 0.00036
B 0.23 0.231 0.232

LS R TTo aaHHBIM 2012 (\/s 8 TeV) 3Ha4eHue yrna BaviHbepra;
SR O.23140+0.00021(stat.)+0.00024(PDF)+0.00016(syst.)
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* MpeunsnoHHoe N3MepeHne CNeKTpa NonepeyHoro umnynbca Z-603oHa n
yrnosou nepemeHHoun ¢* B npouecce Z—U.
A.E. ExXnnos, B.M. Conosbes, M. lNyaxa '

* bo3e-dMHWTENH Koppenauunu:.
B.A. LLlerenbcknu

* [loUCK YacTUL, TEMHOWN MaTepUmn:
HO.l. HapbiwKuH, A.C. KupbAHOBa

* MMoucK Taxenoro HeuTpanbHoro 603oHa Xurrca n RS rpasuToHa:
HO.I. HapbiwKknH , A.C. KupbAHOBa




Results of ATLAS experiment (2018) CM

i SN SN \ -':i \ i ‘:”“ih;[‘;‘-l ﬁi " "
Observation of H>bb™ decays and VH production with the ATLAS
detector

Study of the rare decays of B,s and B, into muon pairs from data
collected during 2015 and 2016 with the ATLAS detector

Measurement of the W-boson mass in pp collisions at \s=7
k TeV with the ATLAS detector

Measurement of the top quark mass in the tt - lepton+jets
channel from Vs=8 TeV ATLAS data and combination with previous
results

Measurement of T polarisation in Z/y*—>T1t decays in proton—
proton collisions at Vs=8 TeV with the ATLAS detector

Phys. Lett. B 786 (2018) 59
ATLAS-CONF-2018-046
Eur. Phys. J. C78 (2018) 110

Submitted to: Eur.Phys.J.
arXiv:1810.01772

Eur.Phys.J. C78 (2018) no.2, 163




MoucK TAXenoro HeEUTPaabHOro
6@_)@Ha errca BSM Models

ERNR RN AN

e 2HDM (Two nggs Doublet l\/IodeI) is an exten5|on of Standard I\/IodeI second Higgs doublet is added to
SM leads to 5 physical states, 3 neutral, 2 charged: CP-even h and H, CP-odd pseudoscalar (A), charged
H*, H" The minimal model has 6 free parameters: Higgs masses m,, m_,, m,, m_, and the ratio of doublet &

vacuum expectation values tan,B v,/v, and a mlxmg angle o between the CP- -even nggs bosons

e MSSM (Minimal Supersymmetric Standard Model) exten5|on of SM (each SM partlcle has a

supersymmetrlc partner) MSSM higgs sector is a partlcular case of 2HDM type
————= ~

e NMSSM: Higgs singlet is added to MSSM—7 phy5|cs states 5 neutral, 2 charged: CP-even H,, H,, H;, CP-
odd A, A,, charged H*, H ~

d - HTM: (Higgs Triplet Model): nggs tr|pIet is added, Iead to7phy5|calstates H*, H* A,Hand h

e W e V4 i '“" bl

LRSM: (Left nght Symmetric model ) several varlatlons e.g. add|t|on of triplet + two doublets (bi-doublet)




Searches by ATLAS &

DAV S

Nentrfa ». Hav Erji;@j:;{s\:mh/ H/A—1tt, H>OWW—tvlv,
A—Zh(Z—0,h—bb(tt)), h/H/AtE ...

Neutral Higes decaying to di-Higgs: H—>hh = bbtt, hh = bbbb,
hh = bbyy, hh - WWyy, hh > WWbb, hh > WWWW

Charged Higgs: H*—>1v, H*—>tb, H* >WZ—3l+v, H* >WZ—2{+2]
H* = nv, H* > Wh/WA/Wy, light H* = cs, cb
Double charged Higgs boson: H* —€¢*, H**—> WW

... and more ...

7




Search for a Dark Matter (WIMP ) in
mono- -Z (ISR) process

S\ “‘H

Bknaa NA® ODBI B aHanu3:
* ONTMMKM3aUMA Kputepmes oTOOpa NONE3HbIX COObITUN
* Yyactmne B MoHTe-Kapno reHepmpoBaHMM CUTHAIbHbBIX COObITUM

= * MNpoBepKa 3dPEeKTUBHOCTU TPUITEPOB UCMNOb3YEMbIX A4 aHa/N3a
NaHHbIX

* OueHKa BKN1aaa $OHOBbIX NPOLLECCOB

* YCTaHOBKA BEPXHUX NpeaeoB Ha CeYEeHUA POXKAEHMA YacTUL, TEMHOM
MaTepUM.
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Higgs width in off shell analysis

v _ Off-shell _
B Hoff-shell = oo S 577 —
O off-shell, SM
— ll‘lﬂ
: gg—>H—>ZZ‘* K2
= __ “on-shell __ " g,on-shell
Bl [Lon-shell = — 77w =
Uon—shell,Sl\/I

T e 5 7 ”m’muw' """
] 2 . g / m
¢ -,‘.“! el ; \i¥ , I i) [ i [ I" e
/ ,

' KZ,on—shell |

27



EFT: Effective Field Theory

arXiv:1008.1783

7 |Name

Operator

Coefficient

[ > G )
<__Heavy Mediator .~ D4

K 4

D5

XXqq
XY’ xav°q
XY Xqvug

Gl B e wB
XV Xa Yu?Y 4

mg /M3
”'q/““?
1/M?
1/M?2

YacTuiibl TEMHOM MaTepHH OMHUCHIBAIOTCS KaK TUPAKOBCKHE (PEPMHUOHBI
Teopus conepxut 2 napamerpa M., my

’ ” oM
K M., M. / T .
‘-....lllIIIIIIIIIIIIIIIIIII=:~.‘ NNV 22 o rw

I'ne M.. — xapaktepu3yeT Cuily B3aUMOJICUCTBUS U SABIsETCS (PYHKIMEH MACCHI

MPOMEXYTOYHOW YacTUIIB! M 1 KOHCTAHT B3aMMOICUCTBHS J, U 0,

Baorcnoe ycnosue: M >> Q.. , 20e Q,, nepedannviit umnynsbe

Run I —Run II: EFT — Simplified models




Simplified models

s-channel ' t-channel

: MeamaTopbl: | {Teopvm COMEPXMT 5 NapaMeTpos:

- e—— s ——— B i I e T —

Ans s - KaHana: vector, axial, = ©om

x

scalar, pseudoscalar Mediator mass: M

' Mediator width: I”
/ Coupling between the mediator and the WIMP: g,
Coupling between the mediator and the SM particle: g,

ana t - kaHana: colored scalar mediator.

PekoMeHaauum DM dopymMa:
iy (GeV) e (GV) MoaennpoBaHue npoBoanI0Ch

10 20 50 100 200 300 500 700 1000 2000 10000 C ncrionb3oBaHneM MadGraph
10 2 100 J00 500

10 100 300 500 700

10 50 95 200 300 500 700 10000 KOHCTaHTbl CBA3MU:

100 “l"r] ;’”” o S-channel, vector and axial-vector case: g, = 1.0, g,=0.25
10 200295 500 1000 10000 S-channel, scalar and pseudoscalar case: g, = g,= 1.0

10 500 995 2000 10000 | T-channel, coloured scalar case: : g, = g,= 3.0
0 10 1000 1995 10000 ’

black = recommended, beld = requested/simulated initially, red = requested/simulated later to improve limit




