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Outline

e Highlights of CMS & ATLAS results
on search for SM Higgs boson:

CERN, July 4, 2012
ICHEP, Melbourne

e Recent updates of CMS & ATLAS results
on search for SM Higgs boson:

- Hadron Collider Physics Symposium (HCP-2012),
November 15, 2012, Kyoto

- Hadron Collider Physics Symposium (HCP-2012),
December 13, 2012, Kyoto
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Search for SM Higgs boson at LHC : @
new particle at ATLAS & CMS (July4)!

Evidence for a new state:

- Excesses in both 7 (5 Fb-1) and 8 TeV (5.3 Fb-1) data
ATLAS: local significance: 5.90 global: 5.10
CMS: Ilocal significance: 5.00 global: 4.60

- Signal strength
ATLAS: (1.4 % 0.3) x o5y
CMS: (0.87 £ 0.23) x o5y

- Mass
ATLAS: M = 126.0 £ 0.4 (stat.) £ 0.4 (syst.) GeV

CMS: M=125.3 £ 0.4 (stat.) £ 0.5 (syst.) GeV

- Compatible within limited precision with
SM Higgs boson
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CMS data taking 2011-2012: integrated luminosity @

CMS @ LHC

2011: March 14 - October 30 5.3 Fb-1 7 TeV
2012: April 4 - present 20.3 Fb-1 8 TeV
July 4, 2012 (CERN-ICHEP):

2011 data 5.1 Fb-1

2012 data until July 5.3 Fb-1

November 15, 2012 (HCP):
2011 data 5.1 Fb-1
2012 data until October ~12.3 Fb-1

Peak luminosity: Averaged pile-up:
2011 3.5x1033 cm-2 c-1 10
2012 7.5 x1033 cm-2 c-1 21
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CMS data taking 2012: integrated luminosity

CMS Integrated Luminosity, pp, 2012, Vs = 8 TeV CMS Integrated Luminosity, pp
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CMS data taking 2012: luminosity per day

CMS Peak Luminosity Per Day, pp, 2012, Vs = 8 TeV
Data included from 2012-04-04 22:37 to 2012-11-09 03:05 UTC
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CMS Integrated Luminosity Per Day, pp, 2012, Vs = 8 TeV
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2012 challenges at 8 TeV: high pile-up!

Reconstructed 78-vertices dimuon event at CMS

Lots and lots
of low energy |—> -
deposits

HEPD Council Session, PNPI, Dec. 24-27, 2012 “SM Higgs boson search at LHC: summary”  Victor T. Kim



SM resonances: dimuons @

> trigger paths
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CMS: a superb muon detector
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EW highlights: vector boson production
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EW highlights: rare processes @

CMS Preliminary fs=7TeV,L=4.7fb"

>
§ Z'CMS-SMP-12-009
§ 10l
Z = 4] z |
BR = 4.4x10¢ o
o~125 * 26 Fb i
6_
ar
2
0" 6|o' —80 100 120 140 160
M, (GeV)
Final state channels 4e du  2e2u 4/
Irreducible background (pp — Z9* — 4f) 0.04 0.16 0.08 | 0.3+0.03
Other reducible backgrounds 001 001 005 | 014013
Expected signal (pp — Z — 4f) 31 123 92 |(246+22
Total expected (MC) 32 125 93 | 25.0+2.2
Observed events 2 14 10 26
Rate from the fit of the observed mass distribution 136 9.7 25.4
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Search for SM Higgs boson
The last “brick” of SM building
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Search for SM Higgs boson: cross sections

proton - (anti)proton cross sections
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Search for SM Higgs boson: production
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Search for SM Higgs boson: decay modes

@
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Search for SM Higgs boson: 5 main channels@

ICHEP, July 4: ~5 Fb-1 (7 TeV, 2011) + ~ 5 Fb-1 (8 TeV)

Decay  Production No. of my range  Int. Lum. (fb~1)

mode tagging subchannels (GeV) 7 TeV 3 TeV

VY untagged 4 110-150 5.1 5.3
dijet (VBF) 1 or 2

77 untagged 3 110-160 5.1 5.3

WW untagged 4 110-160 49 5.1
dijet (VBF) 1 or 2

TT untagged 16 110-145 49 5.1
dijet (VBF) 4

bb lepton, EXMSS (VH) 10 110-135 5.0 5.1

The other channels: only 0.10 improvement
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Search for SM Higgs boson: recent update @

CERN-ICHEP, Melbourne, July 4, 2012:
CMS: ~5 Fb-1 (7 TeV, 2011) + ~ 5 Fb-1 (8 TeV)
ATLAS ~ CMS

New particle ~125 GeV!

Hadron Collider Physics (HCP-2012) November 15, 2012:
CMS update: ~5 Fb-1 (7 TeV, 2011) + ~12 Fb-1 (8 TeV)

ATLAS presented only update on three channels

Current Luminocity Projection:
both CMS & ATLAS ~25 Fb-1 at 8 TeV before Xmas
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Search for SM Higgs: expected performance @

CMS Preliminary s=7TeV. L=5.11" {s=8TeV,L=1221b
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Search for SM Higgs boson: yy-decay mode @

5 fb/1 at 7 TeV (2011) + 5 fb/1 at 8 TeV (2012)

High resolution mass mode (~1%)

pTY=89.8 Ge

p1Y=46.5 GeV

Myy=125.9 GeV

H—YY
candidate

HEPD Council Session, PNPI, Dec. 24-27, 2012 “SM Higgs boson search at LHC: summary”  Victor T. Kim



Search for SM Higgs boson: yy events

Categorized into non-overlapping event samples

/ TeV (5 categories) 8 TeV (6 categories)
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vyy-mode: weighted mass distribution

Sum of each
event category
with weight S/(S+B)
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Search for SM Higgs boson: yy-excess @

CMS evidence for a new state (July 4, 2012):
excess in yy-mass in both 7 and 8 TeV data
local significance: 4.10 signal strength: (1.6 £ 0.4) x o5y
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Search for SM Higgs boson: 4 lepton mass @

High resolution mass mode (~1-4%)

HEPD Council Session, PNPI, Dec. 24-27, 2012
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Search for SM Higgs boson: 4 lepton mass @

Localized excess at ~126 GeV (July 4, 2012)
Local significance: 3.20
SM expectation: 3.8 o
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SM Higgs boson->4leptons: the golden mode
Localized excess at ~126 GeV got more significant
July 4 Nov. 15

3.20 -> 4.4c0

3.80 -> 5.00

Local significance:
SM expectation:
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Search for SM Higgs boson:
low resolution mass channels

95% CL limit on o/cy,,

Decay Production No. of my range Int. Lum. (fb™")
mode tagging subchannels  (GeV) 7TeV  8TeV
untagged 4
WW . 110-600 49 5.1
dijet (VBF) lor2
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TT . 110-145 49 5.1
dijet (VBF) 4
bb lepton, ET"*° (VH) 10 110-135 5.0 5.1
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Search for SM Higgs boson: TT-mode
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- No excess observed so far, reached sensitivity 1xog, already
- Bad luck? or non-SM Higgs boson?
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Search for SM Higgs boson: bb-mode @

- At present only 2011 data analyzed
- No excess observed so far, but not sensitive to 1xog, yet

Lepton+Jets and Dilepton CMS Preliminary, Vs =7 TeV, L = 5.0 fo’
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Search for SM Higgs: combined channels
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Search for SM Higgs: combined channels (July4©

CMS excess: ~ 125 GeV Evidence for a new state (July 4)
Exceses in both 7 and 8 TeV data

local significance: 5.00 global: 4.60

signal strength: (0.87 £ 0.23) x o5y
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Search for SM Higgs: combined channels @

Overall strength: o/og, = 0.87 £ 0.23
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CMS search for SM Higgs boson:
new particle mass (July 4, 2012)

@

Evidence for a new state: boson (because of yy-decay)

new particle mass at CMS (July 4, 2012):
M=125.3 £ 0.4 (stat.) £ 0.5 (syst.) GeV
M=125.3 £ 0.6 GeV
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Search for SM Higgs:
new state evidence update at CMS!

HCP-2012, Kyoto, Japan, November 15, 2012

CMS:

Excess: ~ 125 GeV: Evidence update for a new state!
Exceses in both 7 (5.1 Fbh-1) and 8 TeV (5.3 -> 12.3 Fb-1) data
local significance: 4.90 expected: 5.80 CERN, July 4
local significance: 6.90 expected: 7.80 HCP, Nov. 15

HEPD Council Session, PNPI, Dec. 24-27, 2012 “SM Higgs boson search at LHC: summary”  Victor T. Kim



Search for SM Higgs boson: couplings
The CMC data: updated Nov. 15, 2012

Vs=7TeV,L= 5.1fb' ys=8TeV,L=12.2fb"
CMS Preliminary m, =125.8 GeV

H — bb (VH tag)
H — bb (itH tag) |
H — tt (0/1 jet)
H — vt (VBF tag)
H — vt (VH tag)

H — vy (untagged)
H— vy (VBF tag) =
H— WW (0/1 jet) -
H— WW (VBF tag) =
H— WW (VH tag) =
H - ZZ 1 I 1 1 1 I 1 II 1 I 1
-2 0 2 4
Best fit o/og,,
V's=7TeV,L= 51fb' Vs=8TeV,L=1221b" 's=7TeV,L= 5.1fb' \s=8TeV,L=1221b"
CMS Preliminary m,, = 125.8 GeV CMS Preliminary m, =125.8 GeV
H — bb |
Untagged -
H— vt .
VBF tagged ——
H— vy |
VH tagged —ri—
H— WW ——
H— 77 _.I__ ttH tagged [
1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 I 1 1 1 I 1 1 1 I
0 0.5 1 1.5 2 2.5 -2 0 2
Best fit o/og,, Best fit /o,
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Search for SM Higgs boson: couplings

The CMC data: updated Nov. 15, 2012
CMS Preliminary {s=7TeV,L=5.1fb" {s=8TeV.L=1221"

uqq H+VH

-1.0-0.5

0

.0
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Search for SM Higgs:
CMS signal strength update (Nov. 15)

ICHEP: o/og,, = 0.87 £ 0.23
HCP: o/og, = 0.88 t 0.21

CMS Vs=7TeV,L=5.1fb"' \s=8TeV,L=531fb"

\s=7TeV,L= 5.115" {s=8TeV,L=1221
M, =125.5 GeV CMS Preliminary m, = 125.8 GeV
H— vy H— bb
H—o ZZ H-1t
H—-> WW H—yy ——
H—o 1t H—-WW
H — bb H— 22
III|IIII|IIII
1 | 1 I 1 1 1 1 I 1 1 1 1 1 1 | I 1 1 1 1 I 1 1
0 15 2 25
-1 0 1 2 3 Best fit o/o
Best fit O'/O'SM SM
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Search for SM Higgs boson: mass resolution @

Channel M+ range data set Data used MH
[GeV/c?] [fb] CMS [fb] resolution
1) H —yy 110-150 5+5/fb 2011+12 1-2%
2) H — tau tau 110-145 5+12/fb 2011+12 15%
3) H—=bb 110-135 5+12/fb 2011+12 10%

The CMC detector: a superb lepton and photon detector!
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Search for SM Higgs boson: mass @

The CMC data: updated Nov. 15, 2012
Mass: 125.8 £ 0.4 (stat.) £ 0.4 (syst.) GeV

CMS Preliminary ys ?Te"u"L 51fb ts ETE‘U’L 122fb

— 10—|""t'\"l|'l" I," i
- H—>Y'}'+H—}ZZ —— Combined
= 9 — H-yy
g 85— \ — H2ZZ
7F -
Ozllllllllllllllll L 1 1 1 1 1 1 IIII:
122 124 126 128
my (GeV)
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Search for SM Higgs:
new state evidence update at CMS!

Excess update: ~ 125.8 * 0.4 (stat.) £ 0.4 (syst.) GeV !
Exceses in both 7 and 8 TeV data

local significance: 4.90 expected: 5.80 CERN, July 4
local significance: 6.90 expected: 7.80 HCP, Nov. 15

D 1 CMSl T L N T T T 1 |‘I$=|7TEV'!_=|5}1 frb—1[‘,TS=|8|Te|V’]L=|5|-3fb-1l ] m 1
s B w2107
— 2C —
T 102 = © \‘Ls
_D' — 130 :f' —]
cU [ —
g ot \\// . O \
— RGEECEI TN ~ ] — 10-5 |
3] B B \/ | E - _5
107 — = e H20
— __56 O - 1“‘ -
-8 | [—— Combined obs. - — _I - “ ]
107 £ Exp. for SM H Tes | 9L * 166
L ====-EBxp.forsMH 1 TT=aL_ 6(5 -1 0' -
| = H— —] - -]
10-10 | —H—>;YZ ] | itl |
- | — H—ww — B . .
- _E_):Jb . = - K __?G
10'12—+ 1 ||_)| — T T T T T T T T T T T T r‘?"r S s S I — —— 1—70— — ‘1 =
110 115 120 125 130 135 n‘-:4(Ge\})45 10-13 —[—— Combined obs. |*, —
H | === Exp. for SM H % |
- . 7]
| H— bb b —8c
—| = H— 11 T —
10—1?__—Hﬁ'ﬂ' % —
— — s WW "'.,‘ —
| | —H—= *a -
_I | I I | I | | I | | I | | I I‘L | I | | I I_
110 115 120 125 130 135 140 145
m, (GeV)
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ATLAS: 3 channels update (Nov. 15)
WW*-mode

= I I I L] I I L] ¥ I I ¥ I L] I I L] L]

10’ ATLAS Preliminary
" HWW Sevuviuvey (0/1 jets)
10" ys=8TeV: Ldt= 13 b

- 0Obs.
10 --Exp. m =125GeV

Local p
—
Q

WW*
observed: 2.60
expected: 1.90

HCP: o/og, = 1.5 * 0.6

|
100 120 140 160 180
m,, [GeV]
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95% CL Limit on o/og,

HEPD Council Session, PNPI, Dec. 24-27, 2012
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ATLAS: 3 channels update (Nov. 15)

VBF categories

I TH—)':':{'JBF] T ATIIAS Pre-]liminary] i
- —e—Observed CL, |Ldt=4.6M"15=7TeV -
[ --- Expected CL, | Ldt=13.0fb" 15 =8 TeV _
B D*Eﬁ i
_ It _

il ]. ] il Ll I L L L L | i L

T
140 150
my, [GeV]

[
120 130

95% CL Limit on m’GSM

— —
o (A

oo

ok

TT-Mmode

Non-VBF categories

T '|' LI B | '|' L L] '|' L L L '| L L L '| T 5 1.7 ] 1]
[ H— 11 (non-VBF) ATLAS Preliminary |
- —e-ObservedCL, | Ldt=46f"15=7TeV -
[ --- Expected CL, [ Ldt=13.0fb" 1s=8TeV |
[ O+ ]
. ER |
1 J. | il Ll | L L | | L1 —-— J L | — L J 1 I’ d /] ] ]_
100 110 120 130 140 150

my, [GeV]
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ATLAS: 3 channels update (Nov. 15)
bb-mode

€ 400F ATLAS Preliminary .wz vz
o N ILdes.urE’, is =8 TeV .WH 125GeV )
. - Y
2 S0 Jrarar s, vs=7ev W ZH 125GeV -
E - 0,1,2 lepton 1
o200 -o-Data - Bkgd —

100 F

-100

n

_+_
——
——
_+__

J]]]J]I‘J
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bb-mode

observed limit: 1.90
expected limit: 1.80
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Search for SM Higgs:
ATLAS signal strength update (Nov. 15)

| | | | | f |
ATLAS Preliminary  m, = 126 GeV

WZH — bb

Vs=7TeV: |Ldt=478" °

Ve=8TeV: |Ldt=13 " ICHEP: GIGSM 1.
H— 1T :
1'5=T:I'EU:ILdt=4.Eﬂ:" o HCP: GIGSM 1

ys=8TeV: Ldt=13m"

H— WW = Iviy

\s=8TeV:|Ldt=13M0" P

H— vy

Ve=7TeV: [Ldt=48 " P ——
\s= ETe‘l.-"JLdt 59" '

H%ZZ ) 41

Ve=7TeV: [Ldt=4 8" ' o
Ys=8TeV: |Ldt=58" '

Combined u=13+03 :
Ys=7TeV: JLdt=46-48m" ——
Ys=8TeV: JLdt=58- 131" '

I | I | I I I
10+

Signal strength ()
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Is it SM Higgs boson?

H->ZZ->4 leptons: golden mode

CMS: Expected separation 0+ and 0- with 17 Fb-1:

O0+: CMS data consistent within 0.60
0-: CMS data different by 2.50

@

~20

ﬂlSlemmﬂ JE=TTeV, L= suﬁufHE ame 121"1I1"
E ! L DL B et 'L
5 | -
N SM, 0+
£ sooof- -T .
- B ]
@ - PS, 0-
(o
3 40001 _
- == CMS data
- B
o -
m 3000+ —
| - -
Q B
S i
) 2[][]-[]_— —
1000 ] -
n d =] -
1
D_I L1 1 \—ﬂﬂrfl -! | ! h—i 1 1 I_
-15 -10 - 0 1[] 15
2 In( (L, /L)
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New particle: SM Higgs boson? @

Expectation: ~ 30 separation between scalar
and pseudoscalar with full 2011-2012 data set

H— ZZ — 4l
CMS Slmulatlon L= 30 fb ,Vs =8 TeV
wgoo__ | | | IR B BN B
E 800 | | smo+ ||| =
© 700 _ [ :
3 soof || PS.0- | 3
'D - -
D 500} | =
© r ]
o 400 -
{]CJ - J .
(5 300f -
200 I 1 E Similarly for H >WW = 2| 2v
100k i LHLH E for 30 separation between
E D —— spin 0 and 2
060402002040608
S=-2xIn(L /L)
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SM Higgs boson search at LHC: @
ATLAS & CMS update, Nov. 15, 2012

Update for a new particle (Nov. 15, 2012):

- Excesses at 7 (5 Fbh-1) and 8 TeV (5.3 Fb-1 & 12Fb-1)
ATLAS: local significance: 5.90
CMS: local significance: 6.90

- Signal strength
ATLAS: (1.3 £ 0.3) x ogyy
CMS: (0.88 £ 0.21) x ogyy

- Mass
ATLAS: M = 126.0 £ 0.4 (stat.) £ 0.4 (syst.) GeV
CMS: M=125.8 £ 0.4 (stat.) £ 0.4 (syst.) GeV

- CMS: scalar boson 2.50

- Compatible within limited precision with
SM Higgs boson
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SM Higgs boson search at LHC:
ATLAS update Dec. 13, 2012

Combination of All Channels
Updated with 13 fb'! of 2012 8 TeV data

o 5 T T T | T T T T | T T T T | T T T T | T T T T | T T T
> 10°E" — combined goserved ~ ATLAS Preliminary
10° m Vobeerved (s =7TeV, [Ldt = 4.6-4.8 b

T1 observed
]
10 -- P)%m?%lned gxpected 's = 8TeV, f Ldt =13 for

With MSS

10'13 L L L I L L L L I L L L L I L L L L I L L L L I L L L
115 120 125 130 135

Observed local

significance (w/ MsS):  7.00

Without MSS: 6.60
Expected local

P 590

significance:

HEPD Council Session, PNPI, Dec. 24-27, 2012

ATLAS-CONF-2012-170

Summary of the signal strength
in all SM Higgs search channels

| | | | | l |
ATLAS Preliminary my, = 125 GeV

W,ZH — bb

Vs=7TeV: [Ldt=4.7 b’ °
Vs =8TeV: [Ldt=13 b

H— 1t

Vs=7TeV: [Ldt=4.61b"

Vs=8TeV: det 13fb

H—WW" - Wiy

Vs =8TeV: [Ldt = 13 1o i e

H— vy :
Vs=7TeV: [Ldt=481" :
\s= 8TerLdt 13 b :
H—>ZZ —>4I

\s=7TeV: [Ldt=4.6 b ——
Vs=8TeV: [Ldt=13 b .

Combined u=1.35=+0.24

Vs=7TeV: [Ldt=4.6-481" e
Vs=8TeV: [Ldt=1310" :

10+
Signal strength (u)

=1.35+0.19 (star)+=0.15 (syst)

Overall agreement with the SM Higgs
boson hypothesis
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SM Higgs boson search at LHC:
ATLAS update Dec. 13, 2012

Analysis of Spin in the H — 4l Channel

ATLAS-CONF-2012-169
Using the distributions of 5 production and

decay angles combined in BDT or Matrix

Element (MELA) discriminants

T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘_ w : T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T
- Data  ATLAS Preliminary{ -2 0.8- - g
- [l Background ZZ ) 1 e - ATLAS Preliminary —Data
~ [ Background Z+iets, tt H—=Z2Z""—4l 7w 0.7F H— ZZ( ) — 4] Signal hypothesis =

Signal (m =125 GeV) ] s 1 :
- T L Vs=7TeV:[Ldt=4.6fb m =125 GeV
- —JF=0 (s=7 TeV:[Ldt =46 fb" 0.6¢ @_STev_ﬂdt_ 130 1" i P )+ E
T {s=8 TeV:[Ldt = 13.0 b 7 - 8TeV:fLat=13. —dy, =0" ]

0.5 JP - MELA &

— — - __JP — + .
0.4- = o
0.3- .
0.2" &
0.1 &
0 02 04 06 08 1 L R T
J°-MELA Discriminant log(L(H )/L(H))
0 1
- 0*vs 2*: (Low) Expected Exclusion of 2* at the 80% CL
- Observed exclusion of spin 2* at the 85% CL
Observation fully compatible with spin 0 (within 0.18 o) -
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SM Higgs boson search at LHC:
ATLAS update Dec. 13, 2012

First Analysis of Spin in the H — yy Channel

Using the inclusive analysis

- Sensitive variable is dihoton cos 0* distribution

- Use events within 1.50 of the peak (m,=126.5 GeV)

’, Collins-Soper Frame
8 _""IP'"+'I""I""I""I""I""I""I """" ] ’UT C | [T T T | UL B ]
S 80_—_J =0*(SM) pdf @ Background-subtracted data - 5 0500F. — =0 hypothesis ATLAS Preliminary B
> . —gg, J" =2}, pdf Background uncertainty i > - — S=2 hypothesis .
..GC_J. sob- 7 - —— observed i
> - . 2000 -
- . ’ n ’
40— . - -
| . 1500F .
205 T - - B - .
- | 4+ . 1000F ]
0 | N ’
20: T ] 500} -
) -ATLAS Prellmlnary Ldt 13fb \/s 8TeV ] - -
........................................ i ias. oo NPT i
0 01 02 03 04 0.5 06 07 08 09 1 S)‘IO 8 6 -4 -2 0 2 4 6 8 10
lcoso*| -In(L(0)/L(2))
- Expected sensitivity: exclusion of the spin 2* hypothesis at the 97% CL
- Observed exclusion of spin 2* hypothesis at the 91% CL
Observation compatible with spin O (within 0.50) ATLAS-CONF-2012-16¢
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SM Higgs boson search at LHC: @
ATLAS update Dec. 13, 2012

ATLAS-CONF-2012-170

H — yy and H — 41 Combination

L A +0.33
Best fit signal strength (1 =1 .5_0_29
/5‘ 4_5: T T | T T T | T T T | T T T | T T T | T :
= A ATLAS Preliminary 2011 + 2012 Data g
=2 - Vs=7TeV: [Ldt=46-48f"  — combined -
© 3.5 (s=8TeV: [Ldt=13.0fb" —H=n =
2 - —H-2zz" -4 .
= 3= e e =
S - - .
» 25F =  Combined Mass Measurement :
2F —
| 5E 3 my, =1252x0.3 (stat) = 0.6 (syst) GeV
"L+ Bestfit . .
13_ —68%CL =
- ---95% CL -
0.5F E
O: _

1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
120 122 124 126 128
my, [GeV]
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Search for SM Higgs boson: Summary @

* CERN, July 4 & ICHEP: a new particle!
- 5.90 (ATLAS): particle 126.0 £ 0.4 (stat.) £ 0.4 (syst.) GeV
- 4.90 (CMS): boson 125.3 * 0.4 (stat.) £ 0.5 (syst.) GeV

* HCP, November 15 and December 13, 2012
CMS: the new particle at 6.90:
scalar boson 125.8 * 0.4 (stat.) £ 0.4 (syst.) GeV

* ATLAS Dec. 13, 2012
scalar boson 125.2 * 0.4 (stat.) £ 0.6 (syst.) GeV

* within limited precision: compatible with SM Higgs boson

* s the new particle the SM Higgs boson?
- more data needed: spin-parity properties and couplings

* Upcoming major updates:
- March 2013, Moriond
- May 2013 LHCp (full 2011+2012 dataset)
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Search for SM Higgs boson:
Discussion
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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)
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