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Search for SM Higgs boson: production
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Search for SM Higgs boson: decay modes @

.

* SM Higgs decay modes
- high mass: WW-, ZZ-
- low mass: yy-, T7-, bb-,
ZZ*-, WIN*-
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Branching ratios

* Low mass challenges:
TT-, bb- huge background
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* High resolution mass (~1%
ZZ->41 and yy- modes

* ZZ->41 low background
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Search for SM Higgs boson: cross sections
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proton - (anti)proton cross sections
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Bbo3oH Xurrca CranpgapTtHoun Mopenu: ceomcrtBa

MepBble U3MEepeHUs KOHCTaHT CBA3U HoBoro 6osoHa ¢ 6osoHamum n chepmmoHamm:
cornacue ceyeHumna obpazosaHusa u BeposTHocTem pacnapos ¢ CM Ha ypoBHe ~80%

ATLAS: ATLAS-CONF-2014-009 CMS: CMS-PAS-HIG-14-009

u= 1 .30_;)0%178 at 125.5 GeV u= 1.00+0-13 at 125 GeV

-0.13
ATLAS Prelim. —";2:,2‘;,),0_ Total uncertainty 19.7 6" (8 TeV) + 5.1 fb' (7 TeV)
_ — S\theor Combined
my = 125.5 GeV —o-(theor",y) + 16 on L om =Ir1.e00i 0.13 CMS ‘ mH =125 Gev
TR A s H > bb (VH tag) | I -
n=15670% 0 o - H = bb (ttH tag) | Prefiminary
HoZzz' a R H — vy (untagged)
p=144" -ni' 1 l I | H—o YY (VBF tag)
H—> Ww* “_>=|\;|\80'0 . A H — vy (VH tag)
Combined —= o ‘ l ' . '_;_'.__.L H — Yy (ttH tag) L
oy, 227 W asoa |8 : —— H— WW (0/1 jet)
’ 0.20 2573 ' L
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H — Tt (8 TeV data ‘on:);; ;’) ; l | '_l_' H N (ttH tag) .
w=1.4705 5 : —t H— 1t (0/1 jet)
Combined - 2. - H- 1t (VBF tag)
HobB ™ - 1.09°22¢ | 23 H — 1t (VH tag)
: — H — 71 (ttH tag)
Combmid_  agors |3 - H— ZZ (0/1 jet)
017" 5ae R BRI VR BN A B H_ ZZ (2 iets
s-7Tev fLat-4s48p' 0.5 0 05 1 1.5 2 @l )_4' =5 9 2 4 &
\s = 8TeV [Ldt = 20.3 b Signal strength (u) Best fit o/o,,

CnNMH-4YeTHOCTb U TEH30pHaA cTpyktypa J*¢=0** B cormacum c CM

UcknioueHsbl: cnuH-2 - 99% m cnuH-1 npu nrobon cmewaHHON YeTHOCTU - 99.999%

ATLAS: PLB 726 (2014) 120 CMS: PRD 89 (2014) 092007
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bo3oH Xurrca CranpgapTtHou Mogenn

Uamepenuna macceol ATLAS u CMS cornacyrorca mexxay cobom

ATLAS: PRD 90 (2014) 052004

Channel
H->vyy
H>ZZ >4/

Combined
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Measured mass,
GeV

125.98 +0.42
(stat) £0.28 (syst)
124.51 £0.52
(stat) £0.06 (syst)

125.36 +0.37
(stat) £0.18 (syst)

CMS: CMS-PAS-HIG-14-009
EPJC 74 (2014) 3076
PRD 89 (2014) 092007

Channel
H->vyy
H>ZZ >4/

Combined

Measured mass,
GeV

124.70+0.31
(stat) £0.15 (syst)
125.6%0.4 (stat)
+0.2 (syst)

125.03+0.26
(stat) £0.14 (syst)

HoBbin 6030H oTKpbITbIN ATLAS M CMS npu 7 n 8 TaB:
- ceyeHue obpasoBaHuma cornacyercsa ¢ CM

- KOHCTaTbl CBA3M cornacyrrca c CM

- CBOMCTBa CNUH-YEeTHOCTb cornacytortca ¢ CM

ATLAS un CMS npoponxar uccnepgosaHun

npm 13 TaB B 2015 roay

“Higgs boson at LHC”

Victor T. Kim
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SM Higgs boson:

Backup slides
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SM problems:
Naturalness, fine tuning, ierarchy

* Non-naturalness of scalar fields

@

Fermions: Chiral symmetry m?=m,? +C Log[A?]
K. Wilson (1970)
Susskind (1979), ‘¢t Hooft (1979)

Scalar: mass divergence: m? ~ my? + A2
Higgs mass ~ A2
in SM strong EW interaction at 2-4 TeV

* Naturalness in SM extends up to 6-10 TeV
G. Pivovarov & V. Kim (2009)

If no quadratic divergences -> SM with Higgs boson 125 GeV

validity extends up to to Planck mass scale
(stable vacuum ...)
M. Shaposhnikov et al
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