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_Observatlon of a Htg:'igs‘ﬂlke Boson




« December 2011: first
sightings of a bump
« Summer 2012
_ * The observation of a
The first pp - 22 event new particle at 125 GeV
4-umass ~ 200 GeV *The next steps/Future

*Summary
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July 4t 2012 17:00 Melbourne

 Official announcement of the observation of a Higgs-like
particle with mass of 125-126 GeV by CMS and ATLAS.

 Historic seminar at CERN with simultaneous transmission
and live link at the large particle physics conference of
2012 in Melbourne, Australia




The Origin of Particle Mas

A most basic question is why particles have masses

...and so different masses Peter Higgs

The mass mystery could be solved with the ‘Higgs mechanism&s
which predicts the existence of a new elementary particle, the
‘Higgs’ particle (theory 1964, P. Higgs, R. Brout and F. Englert)

r The Higgs (H) particle has been
searched for since decades at
accelerators, but was not found...
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Where do the masses of
elementary particles come from? ..

- Massless particles move at the speed
« of hght ->no atom formation!!

il ﬁi g

. Scalar field with at least . *
one scalar particle

The key questlon
Where 1s the Higgs?
e _ '
We do not know the |
mass of the Higgs Boson

. .
It could be anywhere
from 114 to 700 GeV




Aside: Profile likelihood R

Local significance p,

Follow LHCHCG Combination Procedures

to test background
hypothesis

CL, =CL,,,/CL,
(log-likelihood ratio)

to test signal
hypothesis

7, to estimate
signal strength
(relative to
expectation)
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Higgs Sear
e E

Production: gg fusion, VBF and VH, (ttH)
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Higgs Boson Se

Low M, < 140 GeV/c2  Medium 130<My<500 GeV/c? High My > ~500 GeV/c?
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Searches for the Higgs Particle l

A Higgs particle will decay immediately, eg in two heavy quarks
or two heavy (W,Z) bosons

Example: Higgs(?) decays into ZZ and each Z boson decays into pu

But two Z bosons can also be
produced in LHC collisions,
without involving a Higgs!
We cannot say for on event

by event (we can use the total
invariant mass of the 4 muons)

So we look for 4 muons
in the detector
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a ‘background’

process without
a Higgs?
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Where is the Standard Model

I Summary of the results shown at the Lepton-Photon conference
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If we would exclude the Higgs in the full range, this would be
a major discovery!!!
New Phenomena are expected to be observed ~1 TeV @ LHC




ATLAS+CMS Higgs Cc
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Observed 95% CL exclusion mass range: 141-476 GeV

Higgs can live only in the interval 114.4 -141 GeV or above 476 GeV




News In the Press

i Higgs boson signals fade at La
Higgs boson range narrows at European H;%ionoéglliggf & 1aue Al Large

colllder Cern scientist says he sees 'no striking evidence of anything that
r By Pallab Ghosh could resemble a discovery' in hunt for Higgs boson

Science correspondent, BBC News
Scientists at the Large Hadron Collider say a
signal that suggested they might have seen
"hints" of the long-sought Higgs boson
particle has weakened.

lan Sample
guardian.co.uk, Monday 22 August 2011 17.10 BST
Article history

MNew results to be presented this week at a
conference in India all but eliminate the
mid-range where the Higgs - if it exists - might
be found

Dala frurm sub-atorniv particle colisions has more

Physicists will now search for the boson atlower =" " "= space of just three weeks

and higher enargy ranges.
Higgs signal sinks from view

Early hints of the boson grow weaker with fresh
data.

—

} Screons show data frem 2 eoliston 2t the Large Hadron Collicer. Photograph: Denis
Ceoff Brum'iz Balibousc/Reulors

The Higgs
Eoson, the most
scughz-after
partcle in all cf
physics, is
proving tougher
to find than
physicists had
hoped.







Results from the Expe

Higgs > 2 Z >4 leptons??

Higgs - 2 photons??
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Some “excess”
of events seen
in both experiments
within @ mass range
of 5-6 GeV.

Low statistics.




The Results of the Higgs
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Results

1) The mass region where Higgs particle can possibly live has been reduced to
very small mass range of 115-130 GeV (95% CL)

2) We see an excess of events in that region over expectation from pure
background. Cool!
Is this the first sign of the ‘growing Higgs signal?
Is it a statistical fluctuation in the background? We can't say for sure.

> These questions will be answered with the 2012 data (4 x 2011 data)




~ So Where is the Higgs

The experiments analysed the new data, for the full year of
2011

 They can exclude an even larger range, and restrict the
region for the Higgs to 115-130 GeV

« But.. they see a tantalizing excess in the “Higgs” mass
range of 120-126 GeV. This is exciting!

* The significance of this excess is still far too low to claim a
discovery, but a Higgs signal could just start to be seen just
like that. The excess could still go away with more data.

 The LHC 2012 data will be the referee...These data were
highly awaited for by the community...
Maybe this was the first sign of life of the Higgs boson?







Higgs Situation in

March 2012
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L (O LEPEWWG (2011) 68% CL (excluding M, m,_ &direct Higgs exclusion)

. = I . : @ 68% CL (by area) M, (2012), L E
Exquisitely precise 8045 -
measurement of — — ]
M,y driven mainly by > 804 7

Q) - i
the Tevatron. >

= 80351 g
Much of the SM Higgs 5031 E
range has been ruled out 155 160 165 170 175 180 185 190 195

by 2011 LHC running. Myp (GEV)

Exclusions of M,:
— LEP < 114.4 GeV (arXiv:0602042v1)

— Tevatron [156,177] GeV ( arXiv:1107.5518)

— LHC [~127, 600] GeV arXiv:1202.1408 (ATLAS); arXiv:1202.1488 (CMS)




Sensitivity vs Hic
Summer 2012: 5.1 fb-1 @ 7TeV and 5.3 fb-1 at 8 TeV

108

| |Expected p-values
11| | = Combined
107 | — H— vy
| =——H->2ZZ
| =H-> WW
| | H-o1t

10-14

Most of the heavy lifting
is done by yy and ZZ,
since those modes
exploit the excellent
mass resolution (~1%)
of CMS.

150

A discovery is possible!
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m,, (GeV)



Blinding the Data

Not to have a bias in the analysis we decided to analyse the 2012 data blinded
The unblinding in CMS was on June 15%
About 700 participants (400 persons in a room for 250 people, rest by video)

That day CMS knew whether they had a discovery or not...




H->vyy Channel

CMS Experiment at the LHC, CERNM
Data recorded: 2012-May-13 20:08:14.621490 GMT
Run/Event: 194108 / 564224000

M, =125.9 GeV
o/ M=0.9%




H->2 Photons Analysis

Multi-Variate Analysis (MVA) for photon ID and event
classification

— Divide events into non-overlapping samples of
varying S/B based on properties of the reconstructed
photons and presence of di-jets from VBF process

Cross check with cut-based analysis
— MVA and cut-based results consistent

— MVA gives 15% better sensitivity

Primary vertex selection, which is needed for M
calculation, is based on consistency with di-photon
kKinematics (p; balance etc.)

Background fitted on the Mass spectrum with polynomial
(3th to 5" order depending on the case)

No Monte Carlo used, except for training

YY




Higgs > 2 Ph

* Small BR: ~2x103 * Signature: small mass peak over
* Two isolated high E, photons large smoothly decreasing
» VBF channel has two additional background
jets from outgoing quarks — Irreducible: 2y QCD production
(treated separately) — Reducible: y+jet with 1 additional
* Narrow mass peak fake photon, DY with electrons
— very good mass resolution ~1% faking photons

* Studied mass range: 110-150 GeV

M,=125 GeV

7 TeV dataset N 8 TeV dataset
BG MC only used for optimization
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Photon/Jet Selec

* Photons
— |n,/< 2.5 and notin 1.44 <|n,|< 1.57
— Leading photon p>M,,/3
— Other photon p>M,, /4
— Leading photon in di-jet case p>M,,/2
« Jets

_ |r|jet|< 4.7

— Leading jet p>30 GeV, other jet p;>20 GeV
— An>3.5

- M;>250 GeV @ 8 TeV




Higgs = 2 photons: C
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H->vyy: Vector Boson Fusion

|
* Exclusive dijet tag improves sensitivity by ~10% 7 7
* Photon identification is the same
— tighter lead photon E, cut (E, lead/M,, > 55/120) -

+ Dijettag selection on dijet variables
— exploits two additional VBF high p; jets at large rapidity q iq
* Contamination of gg-fusion ~¥25%, syst error 50-70% dominated by

underlying event
Dijet tag selection has high s/b, ~1/3
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H->vy: Combined Mass $
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* This plot is not used in the analysis and it is for illustration only, it adds all
event classes together




H->2 Photons Results:
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* Expected 95% CL exclusion: 0.76 x SM at 125 GeV

* Excluded at 95% CL:
110.0-111.0, 113-123, 129-132, 138-149 GeV




H->vy Results: P-v

How (in)compatible is the data with the background only hypothesis ??

p—ry
o

T TR

CMS Preliminary
Vs=7TeV,L=5.1 fb™
(s=8TeV,L =53 1b"

Interpretation Requires LEE

Similar
~ Results
from cut based
And cross check
MVA analysis

Local p-value
IIITlL
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2

5, 5
T lHﬁ‘TﬂTﬂmrﬂﬂqul||rn

Observed (Aaymptotic)

----- 1% SM Higgs Expected (Asimov) {3'? and 4.6 ﬁ}
10 7 TeV Observed (Asymptotic)
: : v 8 TeV Observed (Asymptotic) 7 4c
10—5 NI RIS AN AR L: TR N NN T (T N TN T Y N SRS
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* Largest excess around 125 GeV

— Local significance 4.1 ¢
— Global significance in 110-150 GeV 3.2 ¢

— Fitted a/o,,, at 125: 1.6 + 0.5




" H>ZZ->4 Charged Lepton

.
« Clean channel: 2 high mass pairs of * Background
opposite sign isolated electrons or — irreducible: ZZ
muons coming from PV — reducible: Z+jets, Zbb, tt, WZ
* Narrow mass peak * Verysmall BR ~10* at 125 GeV

— Very good mass resolution 1-2 %

CMS Experiment at LHC, CERN

Data recorded: Tue Oct 4 00:10:13 2011 CEST
Rurn/Event: 177782 f T2158025

Lumi section: 99

K(Z,) p;r: 15 Ge

e*(Z,) py: 28 GeV

ey —

K(Zy) py:12 GeV 4-lepton Mass :

125.8 GeV

e(Z,) p;: 14 GeV




H>ZZ Selec

* 4e, 4, 2e2| cases handled separately
« Backgrounds

— Direct ZZ production (irreducible)

— Z+bb, Z+tt (real leptons)

— Z+jets, WZ+jets (jet misID as lepton)
+ Final state radiation (FSR) recovery
* Lepton requirements

— Electrons: pr > 7 GeV, |n|<2.5

— Muons: p;r>5 GeV, |n|<2.4

— Isolation for both €’s and p’s

— Leptons must come from common vertex
* Di-lepton mass

— Closest match: 40 < M, < 120 GeV

— Other pair: 12 <M, < 120 GeV




" H>ZZ->4 Charged Lepton

- it 5= = oys= = ! i fa=7TeV L=5050" f5=8Tev. L=526 1"
. atisanan s I T e
Eﬂﬁ i = Data 3 ® Data 5
=1 Bl zex 1 o 7F W zx e
E 200 | Ozz 1 3 — b
2 | Omezcev 1§ 7F u oy © In 110-160 GeV
& 15} [Ime3s0Gev 3 @ sp Lmy12e Gev T BGexp.: 203
i ] 4 . & H(125): 7.6 £1.1
1ol = 3;_ __ Y data: 21
sl B 2%’ [ '1' [} 4J:§
: LT Ll -]_J-ll"-------r:I .l—"J'- |
S - H L : - il
ﬂ‘iﬂ ?Eiﬂ. 300 4DE ) Eili'ﬂ '?"ill'fl' éi;ﬂ 0 -'|-1n- 120 120 140 150 160 17D isn
my, [GeV] m,, [GeV]
Channel de du 2e2u 4¢
ZZ background 27 1+03 2.7 £ 0.6 7.2 £ 0.8 158+ 1.4
Z+ X 1.2’:;,:% U.Qfgg Z.Bj}i 4.4ﬁ§
All backgrounds (110 < my < 160CeV) | 3975 6.613 iy 20.0%3¢
Observed (110 < my < 160GeV) 6 6 9 21
Signal (my = 125GeV) 137 £ 044 | 2.75 £ 0.56 | 3.44 + 0.61 || 7.56 + 1.08
All backgronmnds (signal region) gzithl | rosths | pearhiee az9t
Observed (signal region) 1 3 5 9




H->ZZ->4 Charged Lept

MELA: Matrix Element Likelihood Analysis:
uses kinematic inputs for
signal to ZZ background discrimination
{m;m,,6,,6,,6*,0,0,}

i Pike (M1, ma, 01,62, @, 0%, @1|mys)
Psig(mlﬂ ma, 611 92: (I}:' g, @limﬁlﬁ)

MELA Improves the sensitivity by ~30%

arXiv:1208.4018 Compared to using the mass alone
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H->ZZ->4 Charged Lepto
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* Excess of events at 125.5 GeV
— expected significance: 3.8 ¢

— observed significance: 3.2 ¢




. H>ww->2izv T

* Most sensitive channel around ~ twice M,,
125<M<200 GeV

No narrow mass peak (mass resolution ~ 20%)
Search: Two isolated leptons with p>20/10 GeV + MET>~40 GeV

H->WW->epvv candidate

* Main backgrounds

— WW (irreducible)
— Z+jets, WZ, ZZ, tt, W + jets

* BG estimation crucial

— Main BG estimated from data
The scalar Higgs boson

and the V-A structure
of the W decay favors
a small opening angle

between the two
charged leptons




H>WW->212v: Analysi

« The analysis is performed in exclusive jet multiplicities (0,
1, 2-jet bins) and different flavours (ee,uu,ey)

— WW background contributes more to the 0-jet bin
— tt background contributes more to the 1 and 2-jet bin

— Z+jets and ZZ contribute more to the same flavour
channel (ee/up)

« 2-jet bin corresponds to the VBF channel (di-jet tag)
« Two different analysis:

— Cut and count in O, 1 and 2-jet analysis
— Multi-variate in the 0 and 1-jet bin
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Higgs > WW- vl
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* Broad excess, as expected from resolution, between 110
and 140 GeV
* P-value at 125 GeV The excess spread over a large range as we
— expected 2.4 ¢ cannot reconstruct the mass in this channel

— observed 1.6 0



Higgs > WW-
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Deviation at 125 GeV: 20

New analysis using shape dependence.
Increased sensitivity!
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Associated Production:

Similar to the inclusive WW analysis (leptonic decays)
-Cut and count analysis with mass independent selection
-Main backgrounds estimated from data.
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Higgs - tau
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Gluon Fusion Process

VH Process

VBF Process
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Higgs - Tau Tau:

CMSH—1t (Vs=7TeV,L=49f" ys=8TeV,L=5.115"
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* Noexcessat 125 GeV:
— Expected 1.40

— Measured a sliﬁhtlx ne&aﬁve value of g

Somewhat surprising!!
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» Characteristics and importance
= By far, largest BR for m <130 GeV
= Key piece of the observation puzzle
* Tests specific production & decay
couplings

* But 0,,(QCD) ~ 107 oxBR(H-> bb)!

=> Searchinas
production witl

Higgs BA + Total Uncert
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Higgs - bb: Dat

Use shape analysis with MVA discriminator with input

variables: jet kinematic variables, b-tag variables, ...

W->pv
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W->ev
Low p;
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Higgs - bb: R

CM3H—-Db Vs=7TeV,L=501" 1s=8TeV,L=5.110"
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* Very small excess at 125 GeV:
— Expected 1.90

— Observed 0.70




Associated Higgs: t

ttHLH—= b (nEW} o0+ djels s 3tage  CMS Prsimnany, V= 7TV, L= 504"
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120 —
MVA shape analysis in each category wk

Low S/B regions constrain backgrounds

Analyzed 2011 data. 2012 analysis is work in
progress
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Full Combination of a

Combine the results of all channels into one result

« SM cross sections and branching ratios are assumed with
their theoretical uncertainties and an overall signal strength
multiplier is fit to the data.

* Frequentist CLs with profiled likelihood test statistics and
log-normal treatment of the nuisance parameters, as
documented in ATLAS-PHYS-Pub/CMS Note 2011-11,
2011/005

* The results shown here is the latest update for CMS
iIncluding the new and re-analysed channels




Combined Res
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Combined Resu

1 All ﬁue channels 1 W+22 channels
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Yy 2.8 4.1
2L, 3.6 3.1
TT + bb 24 04
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Combined Signal Str
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T et U AL Chl R PSS L Comparison of channels
5 10 68% CL band | - for M,=125 GeV
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* The fitted o of the excess near 125 GeV is consistent with the SM scalar
boson expectation:
— o/og,, = 0.87+0.23
* Signal strengths in different channels are consistent
» Common cross section theoretical errors contribute to all measurements
— Dominated by 15% error on gg-fusion where applicable
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No evidence for (another) SM Higgs-like particle up to ~600 GeV
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Next Steps for the Higgs -

Now we need more data to study this new particle

-Spin and CP studies?

-Couplings: measure as many production/decay channels?
-Deviations from Standard Model? Composite?

Look also for “non-standard” decays?

-Is it alone or accompanied?

-Exotic decays?

Another 10-20 fb! at 8 TeV will help!!

Note: the "2012 run” got extended by 7 weeks which
should give an extra 5-10 fb! before the ~ 2 year shut-
down



Mass of the New Pa
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* Toreduce model dependence, allow for free cross section in
three channels and fit for the common mass:
— M, =125.3 £ 0.4 (stat.) £ 0.5 (syst.) GeV
— Measurement dominated by H->yy




Spin-Parity Prospe-

Not yet really sensitive to them with the analyzed dataset

Only result is that the observation of yy decay, excludes the
spin 1 hypothesis

Spin 2 and CP can be probed using angular distributions

No public results yet using data

i gpor S Smultion k-t st
= - P 1 * H->ZZ projections
8001 = . . .
ET | SM.04 ' 1= using MELA discriminator
g "0 J : We can distinguish
4 600 | | PS:0- = between scalar and
3 500 | J,ELI E pseudo- scalar at 3.1c level
5 400 i E with 30 fb! at 8 TeV
5 aucu; F 1 i assuming SM cross section
(5 300 —'1 E .
I 1 = Other channels being
00} 5 ) studied
100F r’['r i H_L =
Loy | e i F"nll e - |I [y
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Signal Strength in all C

Comparison of channels Comparison of channels
for M,;=125 GeV for M =125 GeV
| |
| m, = 125 Gel/ CMS Preliminary m_ = 125 GeV | CME Preliminary
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H — WW (VBF tag)
Hs 77 H— WW (VH tag)
H_}zzlnilllnuiil P I T B R
-3 2 -1 0 1.2 3 4 5 -6 -4 -2 0 2 4 6 8
Best fit o/o,,,, Best fit 6/o, |,

* Common cross section theoretical errors contribute to all
measurements

— Dominated by 15% error on gg-fusion where applicable




Higgs Measurem

* First measurement of new boson couplings when interpreted as a Higgs boson
* Scale vectorial and fermionic couplings HIG-12-020
by ¢, and ¢ (use LO) L 2.0 N
< T CMS Pre iminary =
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The Press...

The discovery of the Higgs made the headlines worldwide

What Comes After Higgs Boson?

Hawking lost $100 bet over Higgs
boson

Atlanticm

'God Particle’ 'Discovered’: European Researchers
Claim Discovery of Higgs Boson-Like Particle

HOW THE HIGGS COULD Xvrrc yBuauT 6030H
BECOME ANNOYING B CERN otkpeinu GoaoH Xurrca

Yes, the discovery of the Higgs boson is thrilling and game-
changing. But it could also introduce some aggravating
situations. — 307121513 —

SAY gjl I!EPAIITII}[E

i

Texer

TEECT | ANEKCAHLORPA 5OPMUOBA
2 SCIEMCEUNSEEN.CONM

Discovery of Higgs Boson Bittersweet News in
Texas

Scientists Set The Higgs Boson
To Music

3 Ways the Higgs Boson
Discovery Will Impact Financial
Services

s Higgs boson discovery could

make science fiction a
Higgs boson researchers consider move to Cloud reality
t. Discovery of the ‘God particle’ could make science fiction
Compu Ing || areality, and answer one of the most basic questions of

our universe: How did light become matter — and us?

"Within another decade the Cloud will be where grid computing is now"




The Theoris

A. Pomarol ICHEP2012

... and finally plenty of new relevant data has
begun to fall over us!

" We made more progress in the last few days than the last 30 years...."



" The Community (The day

B
Confronting the MSSM and the NMSSM with the Discovery of a Signal in the two Photon Channel at the LHC
R. Benbrik, M. Gomez Bock, S. Heinemeyer, O. Stal, G. Weiglein, L. Zeune

Have We Observed the Higgs (Imposter)? 2:1 for Naturalness at the LHC?
lan Low, Joseph erken, Cabe Shaughnessy Nima Arkani-Hamed, Kfir Blum, Raffaele Tito D'Agnolo, JiJi Fan

The apparent excess in the Higgs to di-photon rate at the LHC: New Physics or QCD uncertainties?
l. Baalio. A. Diouadi. R. M. Godbole

Testing No-Scale F-SU(5): A 125 GeV Higgs Boson and SUSY at the 8 TeV LHC
Tianjun Li, James A. Maxin, Dimitri V. Nanopoulos, Joel W. Walker

Higgs boson of mass 125 GeV in GMSB models with messenger-matter mixing
A. Albaid, K.S. Babu

125 GeV Higgr; Boson, Enhanced Di-photon Rate, and Gauged U(1)_PQ-Extended MSSM
Haipeng An, Tao Liu, Lian-Tao Wang

Higgs discovery: the beginning or the end of natural EWSB? The Social Higgs
Marc Montull, Francesco Riva Daniele Bertolini, Matthew McCullough

: » First Glimpses at Higgs' face
Eﬁ:‘l;’_ é‘:mDNnMviih]iaHn;ggS:b?::ggfn|bE present near 125 GeV: J. R. Espinosa, C. Grojean, M. Muhlleitner, M. Trott

-
Precision Unification in ASUSY with a 125 GeV Higgs — : : ;
Echwarst Handv: fobn Berche-Russell:damers G Implications of the Higgs Boson Discovery for mSUGRA

Sujeet Akula, Pran Nath, Gregory Peim
Global Analysis of the Higgs Candidate with Mass ~ 125 GeV
John Ellis, Tevong You

The Higgs sector of the phenomenological MSSM in the light of the Higgs boson discovery
Alexandre Arbey, Marco Battaglia, Abdelhak Djouadi, Farvah Mahmoudi

Is the resonance at 125 GeV the Higgs boson?

Pier Paolo Giardino, Kristjan Kannike, Martti Raidal, Alessandro Strumia

Constraining anomalous Higgs interactions

Tyler Corbett, O. ). P. Eboli, ]J. Gonzalez-Fraile, M. C. Gonzalez-Garcia
Higgs After the Discovery: A Status Report Are There Hints of Light Stops in Recent Higgs Sear
Dean Carmi, Adam Falkowski, Eric Kuflik, Tomer Volansky, Jure Zupan Matthew R. Buckley, Dan Hooper



The Theorie

But not so excellent for all theorists:

Specially for fans of Higgsless models:




The Theorie

but be careful about resurrections...

It is not unconceivable that a light dilaton appears
in Higgsless theories

Dilaton

(Goldstone of the spontaneous breaking of scale invariance)
Couples as a Higgs up to an overall scale — A Higgs impostor




Technicolor still Ali

JAN H|gg$ ImPOS'I'OT‘ in LSTC.2 Ken Lane, seminar

CERN, last month
(f =1 gy (I

% i ]TT

0) ’}ng (a.k.a. n7)

: 0 ;o
® 1) — Tt p masses and mixing'

é UT +|7T

A= M,z ~150-160 GeV (1) ShOUNId |23§ \?\?\/S\y CTO test.
U?Lﬁ_A B = 125GeV ~> NO 22, ecays:
> M, ® A+ B=175-195CeV That does not look good!
* Dominant decay modes:

nrL — 99, vY, ff (not necessarily bb, 7777)
* ALL 7)1-production is gg-fusion! NO WW/ZZ VBF!

But Ken Lane is a natural born optimist




The Theo

"125 GeV is a mass of maximum agony” N. Arkani Hamed May 2012
But excellent for the experiments & property measurements
All decay channels are available for studies

Higgs mass range

SM (valid up to Mr)

MSSM N

Composite Higgs 7

50 100 150 200




The Higgs
Iggs as a porta

® having discovered the Higgs?

® Higgs boson may connect the Standard
Model to other “sectors”

SU(3)exSU(2)xU( 1)y

hidden

sector

quarks
leptons



Higgs @ 125 GeV has Conse

1M = —
1 CMS5M

*A 125 GeV Higgs is challenging to £ 135l mGMSB
accommodate in constrained versions i | :
of SUSY particularly for natural o e
superpartner masses e : .
*Starts to constrain some of the 1200

" GeV)

"

Arbey et al.,

simpler models o :
If SUSY exists, is it really natural? arXiv:1207.1348 §
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Mahmoudi, ICHEP 2012




The Futu




Short Term Proj

End of the year: 30 fbl

See Guido Tonelli

CMS Projection CMS Projection
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5 o0 expected for 2 photon and ZZ channels individually
3 o for the other channels




Projected Signal Streng

- How precise will we measure the different channels at 14 TeV?

CMS Projection

Expected uncertainties on

Higgs boscn signal strength

10fo'at f5=7 and 8 TeV — Current
00" 5 14Ty — 300 fbl @ 14 TeV
300fb" al f5 = 14 TeV wie theory unc.  |—
Same w/o theor
efnror

H—ovyy :

H—ZZ |
H— WW :

Ho1t1 |

H—bb |

0.0




Conclusion

« LHC and the experiments are in good shape and eager to
get the rest of the 2012 data. This is the last data before
2014-15’

« The LHC will run longer this year to allow the experiments
to determine the nature of this new particle before the
machine will shutdown for ~1.5 years :ﬁ_v

e A new Higgs-like particle is with us!
e The evidence is 5 standard deviations or - "T
more in both experiments

e This particle opens a lot of prospects for new studies

Is the Higgs a portal to new physics beyond the
Standard Model?

e We expect to learn more about it by the end of the
year with about 3 times the amount of statistics




