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®U3UKA BAK: OCHOBHbIE LEenw @

- YTOo4HeHue napameTpoB CtaHpapTtHou Moaenu
NMpPW HOBbIX 3HEepPruax

- Mouckun HoBon anHamuku CtaHpgaptHoun Mogenu
NP HOBbIX 3HEpPruax

- Mouckun 6o3oHa Xurrca CtaHpaptHon Moaenwu

- Moncku HoBOM (hn3unku 3a npepenamu CtanaaptHon Moagenu
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dkcnepumeHTtbl Ha BAK @

CMS Integrated Luminosity, pp

LHC: Collisions of Pb-Pb, p-Pb and p-p (23/fb)

rom 2010-03-30 11:21 to 2012-12-16 20:49 UTC
25— ‘ . ‘

E...=0.9,2.36,2.76, 7, 8 TeV G [ 2o o o
peak inst. lumi almost 8 x 103 cm2s" =l T
15 LHC 201215

Tevatron

ATLAS/CMS global features:
Silicon trackers: Up to |n| =2.5
Calorimetry: Up to |n| ~ 5. '
Muon chambers: Up to |n| =2.4-2.7 ALICE /f

Jet energy scale: 1 -3 % prec. Sy W 9 8 o o ot

Date (UTC)

10f 110

Total Integrated Luminosity (b !)
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Overall diameter: 14.60 m | e "'T""--- -’4

L
Overall length : 21.60m | SUPERCONDUCTING COIL | e o
Magnetic field : 4 Tesla RETURN YOKE i

Total Weight : 14,500 t.
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Hadronic Calorimeters
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MeTepObyprckmm MHCTUTYT AagepHOU (PUIUKM
MMNAOQLHC

YHukanbHoe yyactue NNAP Ha BAK:

ATLAS: pgeTekTop nepexogHoOro Usny4vyeHus, ...
CMS: TopueBass MIOOHHaA cUCTeMa, ...
LHCb: mooHHas cucrtema, ...

ALICE: mrooHHast cuctema, ...
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®U3UKA BAK: OCHOBHbIE LEenw @

- YTOo4HeHue napameTpoB CtaHpaptHou Moaenu
NP HOBbIX 3HEpPruax

- Mouckun HoBon anHamuku CtaHpgaptHoun Mogenu
NPW HOBbIX 3HEPruax

- Mouckun 6o3oHa Xurrca CtaHpaptHon Moaenwu

- Mouckun HoBou hu3suku 3a npegenamu CtaHpgaptHou Mopgenu
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YTouHeHue napameTpoB CtanpgapTtHom Mopenwm
NP HOBBLIX dHEPruax

Duzsumka CP:
YFAbl CMELUUBAHMSA, OCLMAASILMK C- U b- KBapKOB,

PEAKUE pacraAbl, ...

[1lpeumsnoHHoe namepeHmne Macc, LUMPUH PacraAoB, ...
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CraHpapTHaa Mopgenb: mMmacca Ton-KBapkKa

Methods used
O Template Fit Method

@

LHC m,,, combination - June 2012, L =35 pb'-4.9 b

ATLAS 2010, l+jets

ATLAS + CMS Preliminary Ns = 7 TeV

o e e e R 169.3+40+49
O select reconstruct | 527 77 o0
' Lo —— 1745+06+23
O build template fits o ~ T EEEEEES
me) and for bkg, t| "L o 1749+21+39

CMS 2010, di-lepton
L =3B pb”, (@CA ayst)

CMS 2010, l+jets

1 170546146

not covered here)

O Analytical Matrix Wei| "~ . =~ —— 1731£21+27
O used for dilepton [ ©'*°*)" 9Epen — - 1733+12+27
O reconstruct analyt CMﬁQ'f?:11.;“;jitES,f —— 1726+04+15
ossible m¢values| ™
P ) ‘ ) LHC June 2012 = 17330513
O assign a weight b
i Tevatron July 2011 HH 1732+06+08 —
mt the one W.Ith !a 1 | 1 - () (o) | . ,
O get m: from likelih 50 160 70 150
My, [GeV]
O Ideogram Method Tevatron

O reconstruct mefitte

O ev. by ev. likelihoc mt®™P = 173.18 + 0.56(stat) £ 0.75(syst) GeV
O based on the p(m = 173.18 * 0.94 GeV

accounts all differ

O In-situ Jet Energy Sci CMS
O impact m¢ measur| m{<°™P = 173.36 + 0.38(stat) £ 0.91(syst) GeV
O use mw constraint = 173.36 + 1.10 GeV

measurement itse
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Top mass M; in GeV

Macca Ton-KBapka: @
BO3MOXHO BaXHee yemM aymMmanu paHblue!

2007 Instability |
i . '\ﬂ
150 6/&‘0\\\ z
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®U3UKA BAK: OCHOBHbIE LEenw @

- YTOo4HeHue napameTpoB CtaHpaptHou Moaenu
NPV HOBbIX 3HEpPruax

- Mouckun HoBon anHamuku CtaHpgaptHoun Mogenu
NMPW HOBbIX 3HEepPruax

- Mouckun 6o3oHa Xurrca CtaHpgaptHon Moaenwu

- Mouckun HoBou hu3suku 3a npegenamu CtaHpgaptHou Mopgenu
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Nouckm HoBom amHamuku CM @
Ha 3Hepruax BAK

- HoBoe cocTosAHME
CBEepXnOTHOU KBapPK-rnMiOOHHON MaTepun
B coyAapeHusx TshxernbiX MOHOB
Pusnka manbix X: nouckn bPKIJI
PunsnkKka MHOro-nNapToHHbLIX B3auMO4EeNCTBUMA
b dekT XpebTa (Ridge-effect)
JK30TUYEeCKUue agpoHbl
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= principle and definitions: probing the density of the created medium
pp collision AA collision,*’

hadrons ff‘/

hadrons V‘/

71

hadrons

h- Quenching
AR ™ (Noon) dNpp/dpr — (Tan) do2l/dpy T,

CMS (* preliminary)

PbPb\[s, = 2.76 TeV
I | T

| ' | ' | [ '
i _ 4 W " Z (0-100%) p > 20 GeVic |
1 8__I L dt=7-150 ub SN W (0-100%) P!> 25GeVic
1.6 __@— Isolated photon (0-10%) —
1 4__ S b-quarks (0-100%) A
ot tvin pacondary Jiy) 1 i*control” probes: y, W, Z
1.2 '
-3 I +
o
0.8
0.6
0.4 @ —
0 . 2 __ q&%@g - Charged particles (0-5%) __
ol | I I
0 20 40 60 80 100

p.(m.) (GeV)
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KBeHUYMHr m yrnoBblie Koppenaumm

Trigger

MNear-side jet
Away-side jet

Background

| |
0 x'2 x

A Ad (radians)

2) Hadron angular correlations:
1 d?Naseoc ~ S(AnAp)

Nirig dAn dAp — B(AnAyp)

CMS pPlb 4/, = 5.02 TeV, N3 = 110

Tep <3 GeVic

d"N
dAn

its

CMS Collaboration, PLB 718 (2013)
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X(3872): aksoTnuecKkmm agpoH
X(3872) Production via decays to J/¥n 7~  CMS

Assuming: g — 1+t unpolarized Ratio to ¥(2S) times BR

. e T e ] R U S

= 100 P L=4.81" . 011 L=48f" 3

E E _I 1|5.:-| {pE 50 : Iyl =12 ]

3 [ ‘ i 0.09f { E

'E ED_— | E 4 E E

& |L e DDB} E

- ith l B

- f ° 0.07F 3

I 0.06f E

| A VT BT T 0.05f =
36 37 3.8 38 4 . 1 A

miJihyp o*x) [Gel] Dﬂ%blllléfl ..|....4b. O SIgniTicant

30 D50
p_(Jiyp == ) [GeV]

\ - Aamandanca
- Spectroscopy studies, e.g. X(3872) becomes more and more exotic

'1|:|:-|----|----| -----------

= LHCb .
E 10° X(3872) is 1+ state !
E-.mb * Simulated J =2 4 Simulated J =1 Thus ”CE (2__,_) CG”V«E‘HHD”E!‘
3 [\ charmonium state has been
o 107
£ Fot, A ruled out
Z g ;?data Y
t. ff t - - - -
102 L 34% - Remaining interpretations
T, P I involve exotics (non-qq states)
-200 -100 ] 100 200 =

=2l L2017

X(3872) has been seen by every experiment capable of detecting this particle,
still there is no clear understanding of the nature of this object: critical to
continue experimental studies and develop theoretical models

Window to unexpected?
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NMouckm BOKJ1 Ha BAK @

Most forward-backward dijet selection All possible dijet pair distances over

Theory / Data

— Data 2010 leading dijet pair distance
ATLAS HEJ (parton level) CMS \E =7 TeV
Forward/backward selection ~ ==== POWHEG + PYTHIA 5 5_....|....|....||..||....l....|7.99’||..||.|..|
Q, = 20 GeV =sar POWHEG + HERWIG c - W] 2010 cat ]
| ' ' | o 4.5 PYTHI:GaZZ dijets .
— n p.>35GeV :
- | f - e PYTHIAS 4C T| <47 .
I- 5 ] 4:_- ---------- HERWIG++ UE-7000-EE-3 y ' B
— [ e HEJ + ARIADNE -
: 3.5 e CASCADE AT E
] o ST
- 2.5F -* BFKL inspi(m =
) 7| S I
T S e E
5 <180Ge e i DGLAP E
0'5_15[}_‘].1- 18{]5? . . .: ---- ] N 1_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|_
ATLAS, JHEPO09, 2011 f}.y CMS, EPJCT72, 2012. |Ay|
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®U3UKA BAK: OCHOBHbIE LEenw @

- YTOo4HeHue napameTpoB CtaHpapTtHou Moaenu
NMpPW HOBbIX 3HEepPruax

- Mouckun HoBon anHamuku CtaHpgaptHoun Mogenu
NPW HOBbIX 3HEPruax

- Mouckun 6o3oHa Xurrca CtaHpaptHon Moaenwu

- Mouckun HoBou hu3suku 3a npegenamu CtaHpgaptHou Mopgenu
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CnoHTaHHOEe HapyuweHue CMMMeTpum @

koHuenuus: A.A. Aanaay & B.A. [mMH36ypr - cBepXnpoBOAMMOCTb

H.H. BoroAoboB - KOHAEHCMpOBaHble CpeAbl
. Hamby (1960), Ax.lFoaacToyH (1961) - dusmka vacTuL

MexaHunsm Xurrca obpa3oBaHMs MaCCUBHbIX YaCTULL:
- HepeAaTMBUCTKMIM BapuaHT: @. AHaepcoH (1962
- PEAATUBUCTKUU BapUAHT:

P. BpyT, ®.2HrAepT (1964)
1. Xurrc (1964)
Ax.['ypaanuk, K. XareH, T. Kn6éa (1964)

C. BanHbepr (1967) n A. Canam (1968) npumeHnamn mexaHmnsm Xwurrca
K 3AekTpocAaabol Teopuu L. IAswoy (1962)
->

CraHaapTHaa MoaeAb ¢ TaXKeAbIMM BeKTOPHbIMU 6030HaMu W u Z
CemnHap ODB3 MNMUAD, |9 mapTa, 2013 A.A.Bopobber & B.T. Kum MMA® HAL, KA



Bbo3oH Xurrca CranpgapTHOM Mmoaenu

OcHoBHasa poab 6030Ha Xurrca CM:
NOAyYeHME HEHYAEBbIX MAacC BEKTOPHbIX HO30HOB
He HapyLas KaAMBpPOBOYHYIO MHBAPMAHTHOCTD
a TaKxe:

- Maccbl AENTOHOB U KBapKOB
- BOCCTAaHOBAEHME YHUTAPHOCTM

(3aKOHa COXpaHEeHUs BEpOSITHOCTU) MPU pacCessHUU
TAXKEAbIX BEKTOPHbIX 6030HOB
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Bbo3oH Xurrca CM: obpasosaHue m pacnagbl @

10°

CemnHap ODB3 MNMUAD, |9 mapTa, 2013

E I I ] T 1 1 I I I I I Es
9 - \s=8TeV - :
: — meiow - g
g 10 g— NA{ OCO _g g
T L E
Q. - -
=
© 1 = =
107 E
10-2 E_I | l | 1 | | | | l—El
80 100 200 300 400 1000)
M, [GeV]
gluon-fusion VBF
I, - \ - l,
g 70000
W,z
‘b S 7
H .
c W, Z
9 2000,
U - L - q q

A.A.Bopobber & B.T. Kum

g 'F~ob I3
s E
o 2z — 3
c ;
gw'»ﬂ 90 ,/\
5 | |
_ !
| |
’ cC '
102: |
y [ 2
10'3 1 ]
100 200 300 500 1000
M, [GeV]
VH ttH
g “O0000 » {
Wz
. " ‘ 4
Ww*, 2 "
/ .
S H
g “TOTTO e t
MMAPd HAL KA



HoBsbim 6030H! Bo33oH Xurrca CM?

0bpaboTka AaHHbIX A0 Utoasa 2012
npu 8 TaB 5.8 ®6°': anpeAb — uioHb
4 nioas 2012: oTkpbiTME HOBOM YacTuULbI!

ATLAS: nuk npu 126.0 (0.4) (0.4) 2B
3HAYMMOCTb: J. |

CMS (4.6-4.8 ®6'): nuk npu 125.3 (0.4) (0.5) I'>B
3HAYMMOCTb: 5.6

MMMMM p OPB3 MNNAD, 19 mapTa, 2013 A.A.Bopobbes & B.T. Kum MNAD® HAL KA



NMouckm 6oszoHna Xmurrca Ha BAK: 4 nenTtoHa @

CMS Experiment at the LHC, CERN "=

Sun 2011-Aug-07 05:00:32 CET = L AE
Run 172822 Event 2554393033 Sl
C.O.M. Energy 7.00TeV b

H>ZZ>4mu candidate &

CemuHap OOB3 NMUAD, 19 mapTa, 2013 A.A.Bopobbee & B.T. Kum MNAD® HNL, KU



nomckum 6o3oHa Xurrca Ha BAK: yy

CMS Experiment at the LHC, CERN =
Sat 2011-Apr-23 06:05:17 CET &
Run 163302 Event 27907479
C.O.M. Energy 7.00TeV
H>GammaGamma candidate &

CemuHap OOB3 NMUAD, 19 mapTa, 2013 A.A.Bopobbee & B.T. Kum MNAD® HNL, KU



HoBbin 6030H: BenmumHa curHana @

ls=7TeV,L<5.1f0" ys=8TeV,L<12.2fb"

% CMS Preliminary m_,=125.8 GeV
A H — bb (VH tag)
H — bb (ttH tag)
ggH | VBFH | H | ttH ISl
H— 1 (VBF tag)
A %vv v v H— 1t (VH tag)
H 922 4 H — vy (untagged)
v v v H— yy (VBF tag)
H— WW (0/1 jet)
Hott d Y v H— WW (VBF tag)
H->bb v v\ H- WW (VH tag)
H— ZZ

4

2 0 2
Best fit Gfﬁsm

o/ o, = 0.88 +/- 0.21
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HoBbi 6030H -> 4 nNnenToHa

CMS Preliminary
o

o8
-

> anl I
8 i ¢ Data Ns=7TeV:L=0.0fb"
- m,=126 GeV -

© o5F Zy*,2Z _
7 - B z+X .
S 20 =
> [ .
W r -
15 —
10F —
51 —

- | .

0 80 100 200 300 400 600 800

m,, [GeV]
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HoBbi 6030H -> 4 nNnenTtoHa

Preliminary

30 B | | I | | | I | | | I | | | I | .
% ¢ CMS data
O] 7| 1 =0.917%30 at 125.8 GeV
Lo — CMS simulation _
N 20 m,, = 126 GeV
— ; ] 2y, 2z
2 B z+x
€10 | -
O
; } T b1y 1]
L . L _ )

30 |- —
% $ ATLAS data
0] w=15+04 at125.5 GeV
w0 20 ATLAS simulation _|
o\ ] m, =125 GeV
— 1 Bz 2z
2 B z+Xx
c 1
S 0
>
LL

380
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cvents / o Gev

Compact Mugn Solanoid

HoBbin 6030H -> Z22Z —> 4 nentoHa

_ _ > =
L ' o & eop~ o Data ATLAS Preliminary
B (*)
30k * Data \s=7TeV:L= 511" @ [ [l Background 2Z )
- L] mH,=126 GeV Vs=8TeV:L=19.61b" § 50_—-Background Z+jets, ti H-2Z -4l
- L1 2zr.zz Cor Signal (m =125 GeV)
I E z+X ] F [ Signal (m, =
0 I SlgnlExp 4o 7% Syst.Unc.
-] ATLAS 303_ Vs =7 TeV:[Ldt = 4.6 b
[ " (s=8TeV:[Ldt=20.7fb"
i 20—
o+ 1 :
) } } ‘ 10f
I il L1
100 200 400 800 100 150 200 250
m,, [GeV]
- _ _ -1
9120_|C|>MIS| FI)rlelllrr]llrllalryl 1 | Il\jlgl_l7l(|81) lTley’l Il_l_l5|.1l $119|.6I)Iflbl 40 '>' N 1 1 1 1 I 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 I 1 LI
i ) C ] m,=125 GeV - ]
8 i 35 O, 80_—- Bl?g(120<m4l<130 GeV) ATLAS Prell(:nnary —
\.;100__ / 4e: 8TeV /7 TeV Eg - v Data (120<m_ <130 _GeY) H—ZZ7"'"—4| 1 -
S © /B 4u8TeV/7TeV 30 Z Z 70 B \"S=7TeV:{Ldt=4-6fb E
- . F Vs = 8 TeV:|Ldt = 20.7 fb ™
sof- o /m 2eAuBTVITTeV R 1 2 60 oS B
| I mass s -
or . 1. = Ve .
: R 1 SR ke L o
40 oo _ -{ 1o Ok POURIOIDIIOIM i - L LR
| I = — 30—— ........................... nnuuunuﬂulu fgOoos------. —-
|~ . — R v. ........ v nnnnnn cpoag 'b" ......... -
- o ® 175 L R
20_ ] 20__ .............................. cosopD @nu ........ __
[ INEY WIS SONEE I BN (I A I IR A —10 sl I S ) 0 Ml S ) ] S """'““:“E ] 7
40 50 60 70 80 90 100 110 120 50 6|0 7IO 8IO '-”n"go 1(1)0
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HoBbin 6030H -> Z22Z —> 4 nentoHa: macca @

£ 'F ATLAS Preliminary ombined (statrsys) | 3 129~ ATLAS Preliminary
o [

)
\ " Vs=7TeV:[Ldt=4.6-4.8 fo ombined (stat only) l - Vs=7 TeV:ILdt -4.6-4.8 b Am — 2 3 +0 " 6 t t
- Vs= 8TeVI{Ld1=20.7fb" " F L Vs=8Tev:[Ldt-2071b" H - " - 0.7 s a
61— 0, 4 " 128 . )
- i X Best fit
. —68%CL +
- + 0.6(sys) GeV
O 99.7% CL

- —_ AmH=0

. 126;— """"""" 2 i 4 OWwW rt Am H — 0 ( p o 1 . 5 (VO)

o @ Also: set E-scale, ely

s \ e 7| pdf’s to rectangular [ 1
122 o] (material models, calo

B L1 L2l llllllllllllllll[llllllll[lllllllllll
?21 122 123 124 125 126 127 128 129 122 123 124 125 126 127 128 129

aGeV] ~ci samplings calibration...)

m, = 125.5 £ 0.2 (stat)*?-5 . (sys) GeV p =8%

CMS situati imbler:
BUT ATLAS situation simpler

m, = 125.8 + 0.6 GeV (+0.5%)
=126.2 +1.5 = 125.8 + 0.4(stat) +0.4(syst) GeV

=123.8 £ 0.& Conclusion: not an issue
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Events / 2 GeV

|IIIIII_|_I‘I:I'_III|II[I|IIII|IIII|IIII| T | T | [T | T |
é‘% [

Events - Fitted bkg

HoBbin 6030H -> YY

=7
2000
Ys=8TeV, Ldt 20.7 fb”

Significance; obs: 7.40; exp: 4.10

- Q_O 10i 1T 17T I T T | 1T 17T | L | T 17T | T 17T I 1T 17T I L

Update from ATLAS /55 § O Zmsinicey  Aras Preimnary -
) \ S - — - Expected p°(category) —
r \& © 10?2 —— Observed p° (inclusive) H—-yy _]
A, oo ] - L — — - Expected P, (mcluswe) —]

: 1 i

-2 _,'—“"'“'--: (0]

10% == AN\ T .~ 7130

104~ W - 46

e A B B 106 Data 2011, \Js = 7 TeV _:50
B Selected diphoton sample 7 B Ldt=4.8 fb'1 E

8000 *  Data2011+2012 _ 107 : 60
Slg'*'Bkg Fit (m 126.8 GeV) — 10_10 Data 2012, \(g =8 TeV 7

............ Bkg (4th order polynomial) 7] i _ P _: 76
6000 ATLAS Preliminary — 1012 ] Ldt = 20.7 fb __
H_)YY : 10 14 | 111 1 | 111 1 | 111 1 | 1 11 | | 1 11 1 | 11 1 1 | 11 1 | 111 l_l

4000 - 110 115 120 125 130 135 140 145 150

7TeV, JLdt 481" ] my [GeV]

500
400
300
fﬁﬁ Mass: 126.8 * 0.2(stat) * 0.7(sys) GeV

-100E

'20?00 7o Bestit T G g g 57 Tev

mn[GeV] DQ; 6 . 820;: gt JLdt=20.7 fo™", {5 =8 TeV ]

% 5— X SM é

Mass Window ~125 Gev b ;%: .......................... E

with 90% signal: S/B~3% O

1= %, g =

OEATLAS Preliminary o™ ¢ E

{£.2011-2012 N

c mH-1268GeV A=

ok =

: 1 I | I | | .|
-1 -0 5 0 0 5 1 15 2 25 3
uggF+ttH><B BSM

w
N
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HoBbin 6030H -> YY @

H to yy MVA H to yy Cuts
CMS preliminary 25 .
\f§= 7 TeV, L=5.11fb -1 E‘”EE_CMS pl"EliF'l'lil"lﬂlT ’DE“C"B'““ % ECMS preli?minargy Ijsa%cu;and
js=8TeV,L=19.6fb"| © |} Vs=7TeVL=511M" O st 7Tevi=sit T
B {15 18=8TeVL=19810 O fis=8Tevi=to6m’
"u-"} 1_ iC é : : :
@ B h
H_>W u 0.5¢ mO.Sf
/
B 0.5 | A 0‘5- [
1850 : _1‘55
- O™ 8 T  Te T ee pdedd
M, (GeVic®) m, (GeV)
H-WW .
o o Significance of observation:
0 02040608 1 1214 1618 2 H—>ZZ—4l: 6.7 o (7.2 exp.)
est rit o/o
sM H>WW: 4.1 5 (5.1 exp.)

Hoyy: 3.2 6 (4.2 exp)

= Updates are not implemented on the plots presented on the previous slide

* On the full data set and with improved analysis H to yy u value went down from
~1.3 to ~0.8, but results are compatible and “cut based” analysis is in
agreement with new MVA based value

= No “excess” in yy channel and all results are compatible with SM
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o

s=8TeV,L=19.6fb"

’ ‘ 1 CMS preliminary ys=7TeV,L=5.11b"

CREETITTTY rn“,ﬁ m,

T
KD (no syst.)

Higgs Mass (full data set) @

|
% E — m,, & m, KD (with syst.) 7
al % ar® ™ ' S 't ATLAS Preliminary Combined (statssys)
i Y L 1s=7TeV:|Lat=46-48f" - Combined (stat only)
s i - 1s=8TeV:[Ldt=20.7 fb' — Howr
sk \ 6 — H-zZ" S 4
5f 5_ .
4r : 5_—
° -
2 - . :
e L e S At 20
o H—ZZ—>4 ' \ S
0922 124 126 128 130 3:_
m, (GeV) =
m,, = 125.8 + 0.5 (stat.) + 0.2 (syst.) GeV A3
Vs=7TeV L=5.11b™ E
e CMS Preliminary Vs=8TeV L=19.6f0" -
2 P i m,=1254:08 | 1 —-1o
R 5:_ ‘."-._. — Stat + Syst B
E '_ ---- Stat Only I N s/ | il A
af '?21 122 123 124 125 126 127 128[G “.1”29
i my, [Ge
3}- E Fi-%>1ry,
I | vy and ZZ results are compatible at 2-8% level
T m,=125.5 0.2 stat -0.6+0.5 sys GeV
0_‘ l lﬂéd-J - 1125. ' I12|6J — l1217I
m, (GeV)
my, =125.4 + 0.5 (stat.) £ 0.6 (syst.) GeV

All results are compatible and provide Higgs mass of ~125.6 GeV with ~0.3 GeV uncertainty
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CkxanapHbin 6030H CtanpapTHom Mopgenu? @

Bo3oH Xurrca CM:

- cnvuH O

- CP-uetHaa komnoHeHTa SU(2),-aybnera

- KOHCTaHTbl cBA3U ¢ chepmmoHamu CM ~ m,
- KOHCTAaHTbl CBA3U C BEKTOPHbIMM 6030HaMm

HoBbin 6030H MoOXeT umeTb cBoucTBa BHe CM,
HO BCe elle BbINoNMHATbL ponb 60o3o0Ha CM:
- ObiTb CP-cCMewaHHbIM COCTOSSHUEM
- MMeTb YCUINEeHHbIN OpeHuYMHr yy u/vnm g9
OT BMpTYyanbHbIX yacTtuy BHe CM
- ObITH COCTaABHOM HacTULICM
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HoBbin 6G0O30OH->TT

CMS Preliminary, H— tt, L =24.3 fb’

8
E - H—mw ATLAS Preliminary %‘LD_ T DEEI .
B 7F —e—ObservedCL, [Ldt=4.61" [s=7TeV = = 35:__2:.:;:;:;1 7TeV 8 TeV
E 6— EIE:;Tcted CL, [Ldt=13.0 m'tﬁ:aTev_; c ' B - ooxpected | 5 fp1 19 fp-1
E - + : E 3.0k [ ]+2c E:xpected r | .
5 5:_ S = = n
3 7TeV 8TeV 3 |
> 4r 5fb7 13fb™ EX
D ' - (8)]
3 -
12 -
O:I | L1 1 1 | I I | | I I | | L1 1 1 | I I | | :I D_D 1 1 1 1 I 1 1 1 I 1 1 I . L
100 110 120 130 140 150 110 120 130 1¢[1{III3 VI
m, [GeV] M, Hae
Obs (exp) limit = 1.9 (1.2) xSM * Obs (exp) limit = 1.8 (0.8) xSM
u=0.7+0.7  n=11+04
Obs (exp) significance =1.10 (1.70) | | = Obs (exp) significance =2.9 ¢

CMS reached SM sensitivity and observes excess of 2.9c consistent with

125 GeV Higgs

Both ATLAS and CMS compatible with SM Higgs to tt process
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HoBbin 6030H -> bb
Dbsewe-d [expected} Ilmlt at 125 GeV

» Observed [expected} I|m|t at 125 GeV ‘C MS
2
sl
EE_III i_ JJ T ] gﬂﬂﬂﬂﬁﬂll —
N ..m_.ulslemm-_.- T'I'ﬂ'l-" Lt = -I?TIF ] . [ Ee h"'_""" . —a— €L, Observed .
g Sp -Cwwsct o o ; Main systematics: 2 sE femsteviosaw T S
N HID), cambined - b-tag efficiency, JES ELETT e 2
I B £ | — =]
CEIR 7 TeV 8 TeV Many analysis im ents g i 7Tev s Tev __
§ 5fb1 13 b L g | 5fb1 12 b
: 1.5x more data to analyze 2 ¢
- ® o1
N T T SM sensitivity in range!
110 115 120 125 130 110 5 S=0 375 T30
mH[GEw f=7TodLe5oib! E=ETed L2180  p— I
CMS Proliminary my, = 125 GeV % E\ | ' ' '
2" [ATLAS Preliminary VH (bB) — +0.7 10
::" J'me”,ﬁ.rriuf:.ﬂunf,ﬁ-nm u 1 '3 0.6 E E e
] s SO S i E ; [FE ___________________ >
- ZNryHpey 0 Tee— | < E - -~
r e m e . I:}G [ra
- 107 CMS Prsliminary
_ - fa=7TeV,L=51"
- Z{vHibbr B E=8TeV,L=121/" _]
| 1o md'i VH{bb}, combined
10 - —%— Obmaresd
- 10°F E
PR TR T R T N TN TN T TR I SO S T T Y TN SR SO SO N T L . .lu-d-----I---.I....I....I....I
110 115 120 125 1 110 115 120 125 130 135
my [GeV] * Best fit olog, m,, [GeV]

? Sensitivity is close to SM level with excess at CMS and small deficit at ATLAS

' Results are compatible with SM, will reach ~3 sigma with full 2012 dataset
MNMMA® HALL KA
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CnuH-yeTHOCTBL: H->ZZ, WW @

=vrreve=a11' 3=0TeV,L= 136’
(/)] T LI T UL
og 01 ' ! ! ' _ CMS preliminary L = 19.5 fb™' (8TeV)
- - i CMS Preliminary ys=7TeV,L=4.9fb"; s=8TeV,L=19.5fb"
: 1gg—o :
o) _ o . 4001~
2 008 . 2 L o n
§ ) ézoo:— 02
- - . $000- = CMS data I
2 0.06- - &1 il
= - ) 800
0.04 1 - F =
3 i i : 4001~ - ]
- 1 - : —1
0.02— ;\H _ | 2002— T LLI
~l~‘ i L1 1 1 1 | 11 1 1 11 1 I110 120 %_I D I II WI “__',__LIL:L‘_“_‘L_I L
- - ] M, (GeV) 30 20 -10 0 10 _22>9|n(L2+/L§9
%20 10 0 10 20 30
2xIn(L_ /L,
( o L° ) CMS preliminary L = 19.5 b’ (8TeV)

Expected
separation ~ 20
Data: consistent
with both
hypotheses;
favors slightly 0+

ZZ*:
pseudoscalar,
spin-1 and spin-2
cases excluded at
2 95% CL
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CnuH-yeTHOCTbL: H->YY @

Sensmve to spin-0 vs spin-2

LO _l LI | LI I L I LU I L [ LI | L I L I llllllll | -E 3000 B LI l LI l LI l 17T ] LI ] LI l LI I LI I LI I T l—
g 80— JP = 0" (SM) pdf @ Background-subtracted data . f - JP=0* (SM) hypothesis ATLAS Pre|iminary .
B | — gg, JF = 2}, pdf Background uncertainty i g o500 —— JP=2* hypothesis f Ldt—13 fb—1 —]
E; 60— — 8 - observed - ]
- i 4 ye 1 @ 20001 \s=8TeV —
40 — < E —
- - | | e i ® - ’
e "] - [ - 0 C -
—— " | |
0 T +l— %t 1000 —]
ool E 500/ =
- ATLAS Prel|m|nary JL dt=13fb ", Vs =8 TeV - N
11 1 1 I 11 1 | I llllllll I llllllllllll I 1 1 1 1 l 11 1 I 11 1 1 B N L1 L " L1 1

0O 0.1 0.2 03 0.4 0.5 06 0.7 08 09 1 910 8 6 -4 -2 0 2 4 6 8 10
|cos6’| -In(L(0)/L(2))

> Spin-2* hypothesis expected exclusion CL_ at 93%
» Observation compatible with spin-0*, slightly favored
over spin-2* hypothesis
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CMS Preliminary

HoBbiu 6030H:

Is=7TeV,L<51fb" {s=8TeV,L<12.21b"

P
I

o
1

SM Higgs @ Fermiophobic ¢ Bkg. only

Kr (scaling of fermion couplings)

1.5

0.5 1
K, (scaling of vector boson couplings)

KOHCTAHTbI CBA3M

ATLAS Preliminary \s=7TeV,|Ldt=4.6-4.8 fo"
W+t1c 2 \s = 8 TeV, [Ldt = 13-20.7 fb’’

0 1

my, = 125.5 GeV parameter value

Test standard model by applying scale factors k; to each coupling
Assume a single narrow resonance with a mass near 125 GeV

All results (many more not shown above) are in reasonable agreement with
SM, while errors are relatively large: ~30% for K; and ~20% for K,
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HoBbiM 6030H: cornacosaHHoctb CM

; EU.E B | | | | | | | | | | | | | | | | | | | | | | :J" | | | | |
o [} 68% and 95% CL fit contours min Tevatron gwerage -
E — w/o M, and m_measurements g -
E; 80.45 B 68% and 95% CL fit contours ]
| w/o M, m, and M,, measurements _
B world average = 1o _ 2

80.4 . 4
- | —
. T o 1

i
80.35 |- 2
80.3 - —
80.25 [ . —
- , fitter|sff -
B T T T T N A T R T S N T T N T N T N NN TN M R i

140 150 60 170 180 190 200

m, [GeV]

* Goodness of the fit is ~8%
* |Improvements on W boson mass and top quark mass are important
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®U3UKA BAK: OCHOBHbIE LEenw @

- YTOo4HeHue napameTpoB CtaHpapTtHou Moaenu
NMpPW HOBbIX 3HEepPruax

- Mouckun HoBon anHamuku CtaHpgaptHoun Mogenu
NPW HOBbIX 3HEPruax

- Mouckun 6o3oHa Xurrca CtaHpaptHon Moaenwu

- Moncku HoBOoM (hn3mnku 3a npepenamu CtanaaptHon Moagenu
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NMoucku HoBoM (hU3UKM 3a NpegenamMm @
CranpapTtHon Mopenw

HoBble YyacTuLbl
HoBble B3aMMoAeNCTBUS

CynepcMMMeTpUYHbIE YaCcTULLbI
AONOAHUTEABHbIE UBMEPEHUSA NPOCTPAHCTBA
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NMoucku cynepcuMmMmeTpmm: XXecTKkue npepenbl
Inclusive squark and gluino

800
720

m,, [GeV]

700
630
GO0
550
500
450
400
350
300

squark mass [GeV]
Il
&

50

—n —p—— -

qg, g9 — jets + x5

MELNGHACMSEM: 1anf = 1:,.#.:'- 0, p=0

Target: qq.

_IIIIII‘-I-IN.I_I__IIII-_!IIIII'IIIII-IIII!III
ATLAS Prelittinary- — Lot =58 n', {58 Tev,
" " ' 0-lepton combined L
B SRNGT A0 | I Obsoered it 210225)
=Nl ' -——— Expactod limit (15} -
St =N % oo | [ Cbsoered bmit (4.7 &7, 7 TaV)
= Y Ly T - Non-oomeergant FIGE
=3 N ' . I voowsa
=
::. i '\-.""-. -I . - '.. - .'.. _____ :.__.-. . _.-. ...... e
:I I ;llﬁ I '|"-"| o e o S S| |I| [ I I T lll |-. 1 '|.
a0 1000 1500 2000 2500 3000 350
M, [GaV]

MELUGRACIEEM: lanf - 1|:I..l5.:- 0, pe= 0
I:||||||||||| T7T7

Il_|III|III|III|III
t = Dbsarvad limit (15727

|
.l-

——— Expected limit {+15,)

ATLAS

0 =
N Praliminary [ Theoraticalty axchudod
N [ D I [ |staulsP

0= JL-:I-E.E‘I:-,m-ETe'I.u' ',

O-ieplon combinead

=0

00, Run i, mnfl

0

1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
400 200 BOO 10:00 1200 1400 1600 18
glring mass [Gel)

200

100

Stop pa

Lt production, i_, — tx"{BR=1)

ir production

ATLAS Preliminary — Observed limit (+15525%) 3
J Ldt = 20.5 f'b_1, Is=8TeW = ---- Expected limit (1 o) E
All hadronic channel = =----. Expected limit (2011) _E
All limits at 95 2 CL N EWI _E
®

ATLAS-CONF-2013-024 =
\ =

I ol ' M | | - —]
300 400 500 600 700 80

m. [GeV]

Electroweak SUSY production

CMS Preliminary 1\s=8TeV, L, =9.2fb"

- - LEP2 sle;;tc.n frmit ] | t
S, gool- MM LEP2 chargino limit a
ar [ —PPoX,X, (I, BFU)=0.5)
= | s pp o X, Xy (T, BF(D)=1) e il
600~ e pp — %, %,, (n0T, BF(WZ)=1) .7 -

wepp =X, %

(7., BF(I"I)=1)

No hints of SUSY observed, strong limits set
CemnHap ODB3 MNMUAD, |9 mapTa, 2013
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BAK: Bs -> mu mu @

* Global fit to flavour and high PT observables
— Includes Higgs and SUSY direct searches, XENON100, EW and
flavour measurements

 Done for constrained SUSY models, here CMSSM

(NUHNH similar) F. Mahmoudi,
CMSSM - tan =50, A =0 _
2000, an p=50, A [1205.3099]

B AcB— K up) low @

By —HH

CMS with
- : 500 1000 1500  20( [Ee-xuwne
4.4fb" (1.1fb
(1.1767) m,, [GeV]
Limits on B.— u*tu disfavour constrained SUSY at high tanf

12. November 2012 Johannes Albrecht
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OByX-CTpyMUHbIE pesoHchu

I |||||||| IIIIIIIIIIIIIIIII I IIIIIIIIIIIIIIIII§ E I :
= . Data = < ATLAS F"rellmlnzzlrg,F .
= _ = 5 19°E - Data =
- o = = — Background 3
:E QD MG E: 4_ — 7]
— ) 5 10 'g_ vy = 8 TeV _;'
= 1ES Unesnsinty - [Ldt=13010" 3
— - 5
- [CMS-EXO-12-059] . e E
10 g < 02| :
10% A/CBETeV) = - a
— i - 10 -
& - = =
10T E _ E - [ATLAS-CONF-2012-148] 3
7 [ CMS Prellmlnnr:..r N 1
0 E EosTev, L-196 E = | - —+ | E
oF WM=25, A 1<13 3 § 2 -
0 Em sgn:: GeV . Wide Jats T - ]
g '!..:Z : :’: ) = D:
:% ".-: .. _— E" El:_l | I PR W T N T I o1 1 1 1 I o1 1 1 |_
s e 5000 3000 4000
= To0u 1500 - 2000 Reconstructed m, [GeV]

* Probing objects with masses of over
Y2 of the LHC energy

= Jet energy scale calibration and high
energy resolution are important

= Excited quarks with masses up to ~4
TeV are excluded

=  Excellent predictions of QCD up to
the highest masses studied
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Events

Events / GeV

Obzerved ! Expacted

IABYX-renToHHbIe CNeKTpbl

Search for Z’ to ee/pp

—s— DATA

III|'|'|'||'|_|_|-|T|'|T|| III|'|T|]| T

CMS Preliminary, 8 TeV, 19.6 fb!

[ ] yz-e'e

[ tw, WW, WZ, ZZ, 11

[ ] jets (data)

| IIIlllI]| IIIlllI]| IIIIIlIJI IIIIIlIJI IIIIIlIJI IIIIIlIJI IIIIIlIJI L LLL
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4 CMS Preliminary 8 TeV, ee (19.6 fb™), p"p'(20.6 fb)
D 10 E I I I 1 1 \ | I-“ | | 1 I | 1 1 | I 1 | | | I | 1 1 1 I 1 1 | E
e - N e median expected -
] A B 68% expected
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107 &
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3000
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o ooy o by by
500 1000 1500 2000 2500

00

35
eV]

= (Classic searches for Z’, W’, excited
leptons, extra dimensions, etc.

= Excellent mass resolution and well
understood backgrounds

= Z'/W’ masses up to ~3 TeV excluded,
similar tight limits sets on other models
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BAK: Tekywiue BbiBOADbI

BAK 2011: 7 TaB 5®6' 2012: 8 TaB 20 ®6°

- OTKpbITa HOBas 4Yactuua ¢ maccom 125 [aB!
- CBOMCTBa HOBOTo 6H0O30Ha XOPOLIO COrAaCyloTCS CO
ceoncTBamu 60o3oHa Xurrca CM

- Bs -> mu mu coraacyetcs ¢ CM

- CMAbHbl€ OrpaHMUYEHUS HA HOBYIO PU3MUKY:
SUSY (MCCM), oon. uamepeHus mn Ap.

- NOUCKKU HoBOM AMHaMukn CM:
ropsivyas NAOTHasA KBapK-rAIOOHHasA MaTepus,
CP-dusuka, asksotnueckue appoHbl, BOKA u Ap ...
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BAK: 6nnxanume nepcneKkTumsbl @

AHaAN3 MOAHbIX AaHHbIX $a3bl |:
- CBOMCTBA HOBOIro 6o3oHa: 6030oH Xurrca CM?
- elle boAee CUMAbHbIE OrpaHUYEHUS HA HOBYIO GU3UKY!
- ctopnpu3bl?

KoHpepeHumn: LHCP (bapceAaoHa) man 2013

2015: yseAanyeHue aHeprum oo 13-14 TaB

LLEPH BAK: MHOIro HOBOCTEMW BNEPEQMU!
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