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* Physics results from the
LHC and impact on the field
 Searches for Physics
Beyond the Standard
Model
» The Discovery of a
Higgs-Like Boson
 Future Colliders in HEP

NN

A proton-proton collision at 7 TeV



What is the world made of?
W hat holds the world together?
—  Where did we come from?

Particle physics is a modern name for centuries old

effort to understand the laws of Nature
E. Witten (String Theorist)




The “Standard Model” I

Over the last 100 years: combination of
Quantum Mechanics and Special Theory of relativity
along with all new particles discovered has led to the
Standard Model of Particle Physics.
The new (final?) “"Periodic Table” of fundamental
elements
A crowning achievement of
20" Century Science
The SM has been tested thousands of
times, to excellent precision. Yet, its
most basic mechanism, that of
granting mass to particles
A major step forward was made this
month with the discovery of a

particle that could be the long-sought |
Higgs boson!!

Matter particles
sopnJed 32.104




The Origin of Particle Me

A most basic question is why particles (and Peter Higgs

matter) have masses (and so different masses)

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

Mass | The Higgs (H) particle has been
(Gevic2) searched for since decades at

200 accelerators.
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The LHC was always considered
THE machine to solve this question!

150

50

5.0
1.5

0.01 0.15 b

= s c

up down strange charm bottom top

Quarks




Astronomers found
that most of the

| matter in the Universe
must be invisible Dark
| Matter

f,;‘-; We are Iooklngfor b
# them with the
LHC!



History of the Universe
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This Study Requires......

1. Accelerators : powerful machines
that accelerate particles to extremely
B high energies and bring them into

| collision with other particles

< 2. Detectors : gigantic instruments
"\ that record the resulting particles as
they “stream” out from the point of

collision.

3. Computing : to collect, store,
distribute and analyse the vast
amount of data produced by these
detectors

48 4, Collaborative Science on
Worldwide scale : thousands of
“a | scientists, engineers, technicians and
W support staff to design, build and
" | operate these complex “machines”.







The Large Hadron Collider = a proton proton collider

7TeV + 7 TeV
(3.5/4 TeV + 3.5/4 TeV)

1TeV =1 Tera electron volt
= 1072 electronvolt

physics targets
e Origin of mass
e Nature of Dark Matter
e Understanding space time
| @« Matter versus antimatter
=% o Primordial plasma

The LHC is a Discovéry Machine
The LHC will determine the Future course of High Energy Physics



*Several thousand billion protons

eEach with the energy of a fly

*99,9999991% of light speed

*They orbit a 27km ring 11 000 times/second

*The machine/experiments are 100m underground
g °A b||||on coII|3|ons a second |n the experlments




CERN'’s Particle Acce
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Accelerators are Powerful Microscopes

They make high energy particle beams ~~ p Penceonsen
that allow us to see small things. P momentum
wavelength ~ energy
y
A
VARV,
e
seen by low energy seen by high energy
beam of particles beam of particles

(poorer resolution) (better resolution)



Two beams of protons collide and
generate, in a very tiny space,
temperatures over a billion times
higher than those prevailing at the
center of the Sun.



Highly Expected

Hypothetical

Unsuspected ?

‘extinct’ since
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The Four Central Experiments

central detector
- L = electromagnetic
L — —
End Cap Toroid i O T -y ol calorimeter
T AN L0, Rk hadronic
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Forward Calorimeters

C vacuum chamber
Muon Detectors Electromagnetic Calorimeters A I LAS — MS
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Solenoid

Barrel Toroid Inner Detector Shielding

Electromagnetic calorimeter

Hadronic calorimeter

Tracking system




Schematic of a LHC

Physicsrequirements drive the design!

Analogy with a cylindrical onion:

Technologically advanced detectors comprising many layers, each
designed to perform a specific task.

Together these layers allow us to identify and precisely measure the
energies and directions of all the particles produced in collisions.

Such an experiment
has ~ 100 Million
read-out channels!!
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The CMS Collaboration: >3200 scientists and engineers,
>800 students from ~190 Inst|tut|ons in 41 countnes

‘ \
) 1
—f 's:t;;!f (LK Y
FVRLL

|

'ﬂ About 1/5th of the
il collaboration

et i > e ™ %
[ e ) & f'“ — SN S, - ,
s\ A ) v iy Vi i = A |
\ BN AN s R 7 YA 5 ! —
ol ! QA el -2 gy , /u;,
I | 4 § R SR AL Ml £ G e\ ;“,; .
N SNy K L x4 'y I . oy o
L /BN e \ e N S \- .
h ﬁ / ,'” ":&F Nats g

I i “\ll

jEmil i

Latest accepted member: Thalland

Accepted on 29/6/2012



The LHC Detectors are Major Challe-

e CMS/ATLAS detectors have about 100 million read-out channels

e Collisions in the detectors happen every 25 nanoseconds

e ATLAS/CMS uses over 3000 km of cables in the experiment

e The data volume recorded at the front-end in CMS is 1 TB/second
which is equivalent to the world wide communication network traffic

e Data recorded during the 10-20 years of LHC life will be about all the
words spoken by mankind since its appearance on earth

e A worry for the detectors: the kinetic energy of the beam is that of
a small aircraft carrier of 10* tons going 20 miles/ hour

Object Weight (tons)
Boeing 747 [fully loaded] 200
Endeavor space shuttle 368
ATLAS 7,000
Eiffel Tower 7,300
. Y 5 0SS Jonn McCain 8,300
o\ ey / CMS 12,500

on tracker

_



Physics Results




The Physics Program at LHC

| will give a few examples®) but we have
now more than 100 results from LHC

-Are quarks the elementary particles?
-Do we see supersymmetric particles?
-Do we see extra space dimensions?

-Do we see micro-black holes?
-The News on the Higgs Boson




Are Quarks Elementary Parti
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Quarks remain elementary particles after these first results
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Supersymmetry: a new symmetry in Natur

" : G AR R I

e?

;. D . Candidate particles for Dark Matter
8 — Produce Dark Matter in the lab

M SUSY particle production at the LHC



Do we see Supersymmetric Parti-

\s=7TeV, [Ldt=11b"
I I I I I 1 1 I I I

CMS Preliminary
700 1 |l I I I I I I

“Q §  —2011 Limits Bl coF z.g.ewswo |  *SO far NO clear signal of
D coobe & 2010 Limits Do 3.g.E=3.00 4 SUpersymmetric particles
) tang =10, A =0, u>0 [ LEP2 1 has been found
Q [ Jiep2 T ]
T~ 500 = .
S Jets+MHT 1 *We can exclude regions

where the new particles
could exist.

Razor (0.8 fb™)

400 3(1000)Gev]

300 eSearches will continue for

the next years

200

0 200 400 600 800 00 Mo and my, are SUS
2 arameters
m, (GeVv/ic?®) = P

Masses of SUSY particles are larger than 1000 GeV!!!

So these particles are heavier than 1000 times the proton
Explore other than the simplest/constrained SUSY models
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Extra Dimensions at

Main detection modes at the experiments
e Collisions with Large missing (transverse) energy
e Resonance production in two particle distributions
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LHC can detect extra dimensions for scales up to 5 to 9 TeV



The Dark Matter Connection‘

Searches for mono-jets and mono-photons can be used to search for
Dark Matter (DM)

Indirect

DM DM DM q
q q DM q
Collider
q DM
Indiréct ' ' S e
Collider : N
q DM

Photon+MET q Jet+MET




The Dark Matter Co

Results for direct searches and collider searches for Dark Matter
-> Spin dependent and spin independent cross sections of Dark Matter
with ordinary matter

%
ol
'l'l"g

g (v)

DM

DM

cMSSM
1 . . ...

(]
Spin—dependent proton cross-section (omz)

) ..3 . 4

10 1 10
e e . WIMP Mass (GeV)
Collider searches are very competitive!!
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Quantum Black Holes at the LHC?I

3
L

=

Black Holes are a direct prediction of Einstein’s o3
general theory on relativity

If the Planck scaleis in ~TeV region:
can expect Quantum Black Hole production

| Quantum Black Holes are
harmless for the
environment: they will decay
within less than 10-%/
seconds = SAFE!

Albert Einstein §

TR AW

Quantum Black Holes open the
exciting perspective to study
Quantum Gravity in the lab!

Simulation of a Quantum Black Hole event



Search for Micro-black

EXTRA-DIMENSION ! \\\

Extra Dimensions!

N ~
Planck scale a
%\ > N

3-brane feW TeV? / : 7 g

7 100 | \ ASNNNAN
Evaporates in 10?7 sec

No evidence for micro black
holes was found in the data
so far

But some do see some interesting events
These could be background

Black holes with mass of up to 5 TeV are excluded (model dependent)




Black HGTES
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Hunters
at.the LHC...
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The Washington Post

NATIONAL

The Higgs Boson

.. A few months ago...

Physicists hope to find the Higgs boson, key to
unified field theory, this year

Fabrice Coffrini/Agence France-Presse via Getty Images -

Peter Higgs

Predicted a new
kind of particle
in 1964, ie 48
years ago

What makes this
such a special
Particle?

A superconducting solencid magnet, the largest of its
kind, is part of the Large Hadron Collider, which is searching for the Higgs boscn.




Where do the masses of AR The key questlon

elementary particles come from? .. =~ °  Where 1s the Higgs?

A, L 3 - . : . 33 "
We do not know the

.- Massless particles move at the speed

mass of the Higgs Boson ‘=
- of light -> no atom formation!! : S—— =2 . i

. e | R in [t could be anywhere
. Scalar field with at least . * - - * from 114 to 700 GeV
one scalar particle o | e N Wit '



Higgs Boson Se
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Searches for the Higgs Particle

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

Example: Higgs(?) decaysinto ZZ and each Zboson decays into gp

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

"
z\/ﬁ'

C WY,

— ) —




th two Photons

lon W

1S

A Coll

A Higgs or

a ‘background’

process without
a Higgs?

i

(e) CEME. ALl rights rese



July 4200 -

 Official announcement of the discovery 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




Results from the Experi
I Higgs - 2 photons!! Higgs > 2 Z >4 leptons!!
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Results from the Experi
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Results
We see an excess of 5 standard deviations (50) at 125-126 GeV
-> The observation (Discovery) of a new particle!!!




Evolution of the excess with time

\s =7 TeV (2011), [Ldt = 4.8 fo’
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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 v
boson "4Wire

'God Particle' '‘Discovered': European Researchers
PARTIGLE

Claim Discovery of Higgs Boson-Like Particle

SAY GOD
HOW THE HIGGS COULD XMITC yBUauT GO30H o
BECOM E AN NOYI NG B CERN oTxpbinu 6oaoH Xurrca ,j" -

Yes, the discovery of the Higgs boson is thrilling and game-
changing. But it could also introduce some aggravating
situations. —3.07.1215113 —

Teker

TEKCT: ANEKCAHOPA BOPUCOBA
O: SCIENCEUNSEEN.COM

Discovery of Higgs Boson Bittersweet News in
Texas

Scientists Set The Higgs Boson
To Music

3 Ways the Higgs Boson 7
Discovery Will Impact Financial %
Services ;

! ik /"‘ .

Higgs boson discovery could
make science fiction a

aMeOHUTEIA huank Mutep Xurrc

h

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
"Within another decade the Cloud will be where grid computing is now" our universe: How did light become matter — and us?

. 4



The Future...
Iggs as a porta

® having discovered the Higgs?

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

SU(3)exSU2)xU(1)y

hidden Higgs quarks
sector sector leptons




Discovery of a new Particle at 125-

CMS (and ATLAS) discovered a brand new heavy
particle with a mass of about 125 (126) GeV

The production rate of the new particle is consistent
with that expected for a Higgs-like boson

It will tell us how elementary particles got there mass
and why we are here.

It may tell us much more, eg what is the physics
beyond to the Standard Model.

This new particle will be important for the future of
High Energy Physics!




Quo Vadis: where do we go nex“

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?
Will it shows us that there is physics beyond the Standar

Model?

We have now analysed 10 fb! of data
Another 10-20 fb! at 8 TeV will help (by end of 2012)!!
Then we will have 300 fbt with LHC by end of 2020

Future possible new colliders have a new target: a brand
New Particle to study. Maybe the LHC will discover more... i







Future Options

* Luminosity and Energy upgrade scenario for the LHC
machine and other projects

— High Luminosity LHC: HL-LHC
— Higher Energy LHC: HE-LHC
— Electron—proton LHC: LHeC

— Special Higgs Factories (‘LEP3”)
— Linear e+e- Collider

— B- physics factories (super-B)

— Neutrino factories?

— Muon Colliders?

Right now there are "strategy” meetings in all world regions
Eg: September 2012: The European strategy meeting in Krakow (Poland)

Clearly High Energy Physics has a bright and long future!!



The predictable future: LHC Time-line

2009

2013/14

2018

~2022

2030

Start of LHC

Run 1: 7 and 8 TeV centre of mass energy, luminosity
ramping up to few 1033 cm™ s, few fb! delivered

LHC shut-down to prepare machine for design
energy and nominal luminosity

Run 2: Ramp up luminosity to nominal (1’ \gq(?
fb! Energy of the LHC 13-14 TeV

Injector and LHC Phase-I upar- \eso

oA

\
§l\06jcu fol/

Run 3: Ramp up "
year accumr*’ 0&\‘3\

o
Phase-1L. 6"\)

6\‘,(\6..9 magnets and CRAB
cavities fc

o™ .elling

N
\ 5©

. \C 1
Run 4: Co. Q\(\\\‘: 5000 fb

Start Higher Energy LHC?



Physics Studies for the LHC up-

* Electroweak Physics :
+ Production of multiple gauge bosons (n, >3) | Examples studied
« triple and quartic gauge boson couplings [N Some detail
 Top quarks/rare decays '
o H|ggs physics T
) Rare decay mOdeS PHYSICS POTENTIAL AND EXPERIMENTAL
. nggs Coupllngs to fermlons and bOSOI | (HALLE}VGESOFTI:E L-HCEUMINOS]TY UPGRADE
» Higgs self-couplings Compe S Ty G o 1, e o

Ellis &, P. Farthouat *, D. Fournier **, J.-B. Hansen *, I. Hinchliffe 2, M. Hohlfeld **, M. Huhtinen .

[ ) H eavy H Ig gS bOSO nS Of the M SS M K. Jakobs '3, C. Joram L, F. Mazzucato ', G.Mikenberg 15, A. Miagkov!®, M. Moretti'”, S. Moretti 9_'18\

I' Niinikoski ', A. Nikitenko®f, A. Nisati 1%, F. Paige®, S. Palestini !, C.G. Papadopoulos?!, F. Piccinini®”,

R. Pittau®2, G. Polesello 2%, E. Richter-Was2, P. Sharp 1, S.R. Slabospitsky'®, W.H. Smith 12, S. Stap

® S u pe rSyl I II I Ietry nes 2, G. Tonelli 26, E. Tsesmelis L, Z. Usubov®™2® L. Vacavant 2, J. van der Bij*, A. Watson 3,

M. Wielers %t

* Extra Dimensions Include pile up, detect
* Direct graviton production in ADD models

« Resonance production in Randall-Sundrum models TeV-! scale

models

* Black Hole production hep-ph/0204087
» Quark substructure 10 years already! 1
« Strongly-coupled vector boson system

W Z, gW, Z,,Z Z scalarresonance, W*W*
* New Gauge Bosons




Long-Term Future: High-Ene

« HE-LHC: The Energy Upgrade

CMS
- 4
= <\ Noith Area
ALICE - Energy upgrade
‘ TT40 TT41 '?I
| Tl i of the LHC!?!
OA ATLAS CNGS
. ™o~ @@ ____— B8 Grensasso i
e BOOSTER COIIISonS at
=Y i 33 TeV center
ToF . o
AT e et of mass energy?
,,,,, < 20[ ]

Replace all current LHC magnets with High-field 20T dipole magnets
based on Nb,Sn, Nb,Al, and High Temperature Super conducters

Fast cycling Super Conducting magnets for ~1.3 TeV injector (SPS)
Main work is on research and development of the magnets right now
A project for 2030 and afterwards (?)



A Hadron electron Co
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Next Accelerator: A Linear e

. Luminosity  ~40km 3 TeV

Luminosit
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TDR under preparation for 2013
Technology essentially ready

CDR completed (Feb 2012)
Technology still in R&D

Discussion at the European Strategy Meeting September 2012 (Krakow)



Higgs studies at an e+e- linear Collid.

Fully simulated+reconstructed HZ event
Very clean compared to events at LHC

A

Can detect the
Higgs via the recoll
tothe Z

+ ¢ Data
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Observation of the Higgs
Independent of decay modes

Precision measurements!

| Precise determination of

couplings



A LC iIs a Precision Instru-

Clean e+e- (polarized intial state, controllable Vs for hard scattering)
Detailed study of the properties of Higgs particles

mass to 0.03%, couplings to 1-3%, spin & CP structure, total width (6%)
factor 2-5 better than LHC/measure couplings in model indep. way

* Precision measurements of SUSY patrticles properties, i.e. slepton
masses to better than 1%, if within reach

* Precision measurements a la LEP (TGC’s, Top and W mass)
« Large indirect sensitivity to new phenomena (eg W, W, scattering)

LC could play an important role to disentangle the underlying new theory
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Future Collider Pro

Ellis, Gianotti, ADR

Units are TeV (except W, W, reach) hep-ex/0112004+ few updates

(¥]Ldt correspond to 1 year of running at nominal luminosity for 1 experiment

PROCESS LHC HL-LHC |HE-LHC | VLHC VLHC ILC CLIC
14 TeV 14 TeV 28TeV | 40TeV| 200 TeV | 0.8TeV | 5TeV

100 fb'"| 1000 fb' | 100 fb' | 100 fb'| 100 fb" | 500 fb-! | 1000 fb

Squarks 2.5 3 4 5 20 04 2.5

W W, 20 4o 4.50 fo 180 6o 900

VA 5 6 8 11 35 81 30t
Extra-dim (6=2) 9 12 15 25 65 5-8.51 30-55T1
q* 6.5 7.5 9.5 13 75 0.8 5
Acompositeness | 30 40 40 90 100 100 400
TGC (») 0.0014 0.0006 0.0008 0.0003 | 0.0004 0.00008

T indirect reach Approximate mass reach machines:

(fl"Om precision measuremen‘rs) Vs = 14 TeV, L=1 034 (LHC) :up to~ 6.5TeV
Vs =14 TeV, L=10% (HL-LHC): upto= 8TeV
Vs =28 TeV, L=103%  upto= 10TeV

Select your favorit machine!!




LEPSSE

——— The Higgs-like boson has a mass of 125 GeV?
Higgsl\/f:ss_ Do we need a Linear Collider for a Higgs factory?

)

=
=
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/_\ ¥ . .
f ~ A. Blondel and F. Zimmerman: LEP3? arXiv:1112.2518v1

Proposal: Reinstall an e+e- collider in the LHC tunnel
With LC RF to make up for the energy loss of 7 GeV for
a 120 GeV/beam

Cross-section (fb

140 GeV

U 1 1 1
00 250 300 330 400
Center-of-Mass Energy (GeV)

Expected Higgs events
~ 20 K/year

Note: beam lifetime ~ 12 minutes. Needs top-up ring

Accelerator ring

Collider ring

Also mentioned DLEP: a 52 km tunnel nearby CERN?



The LHC operates at an energy and precision that takes us far
beyond our current understanding, into a new regime

The LHC will reveal the origin of mass of particles.

e e — "

—

LHC will very-likely: reveal much more . :

There is mounting evidence, from neutnno mass to dark matter
“and dark'matter observations, that there is something profound
that we do not yet understand Is It supersymmetry, extra
dimensions,_other...? First LHC results do not yet show stgnatures
for new physms but these cah come ' now any day! e

The results of the LHC will determine the future of HEP!!!
We are:on the 'vé’rge of a réirolution in our underStanding of the

Universe and our place within it. African scientists and students
can take. part in this science revolution
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CERN/HEP Is also: Technology Transt
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Science is getting more and mm4
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HE-LHC
High Energy-LHC (HE-LHC) ——— 1=

CERN working group since April 2010 Nossn 58 41%

EuCARD AccNet workshop HE-LHC'10, TS 45 31%
14-16 October 2010 ’

key topics

beam energy 16.5 TeV; 20-T magnets
cryogenics: synchrotron-radiation heat
radiation damping & emittance control
vacuum system: synchrotron radiation
new injector: energy > 1 TeV

parameters

LHC HE-LHC .
beam energy [TeV] 7 16.5
dipole field [T] 8.33 20 “\]‘)‘\
dipole coil aperture [mm)] 56 40
#bunches 2808 1404
IP beta function [m) 0.55 |1 (x), 0.43 [y) R
number of IPs 3 2 h 11 .
beam current [A] 0.584 0.328 -l H
SR power per ring [kW] 3.6 65.7
arc SR heat load dW/ds [W/m/ap] 0.21 2.8 i .' l
peak luminosity [10% em2s ) 1.0 2.0




Linear Collider layouté

http://www.linearcollider.org/cms  hitp://clic-study.web.cern.ch/CLIC-Study/
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Options:

« Conventional super-beams:

— Wide-band, long baseline: e.g. LBNE, LBNO

* <E,>~2—3 GeV; matched to LAr or magn.Fe calorimeter,

* Long-baseline allows observation of first and second
maximum

* Near detector exploited to reduce systematic errors

— Narrow-band, short baseline: e.g. T2HK, SPL

* <E,>~ 0.5 GeV, matchedto H,0 Cherenkov;
» Short-baseline allows observation of first maximum
* Near detector exploited to reduce systematic errors

 Beta-beam, short baseline:
— <E,> ~ 0.5 GeV; matched to H,0 Cherenkov;
— Short-baseline allows observation of first maximum

— Requires short-baseline super-beam to deliver
competitive performance




Neutrino Factory: ‘-

« Optimise discovery potential for CP and MH:

— Requirements: Neutrino Beam
P_roton Dr_iver:
* Large v, (V) flux [7~Linac opion
— Detailed study of Mu;?ngecay
sub-leading effects S
5 ©
® S 9 .
: 5 5 3
* Unique: () £ &=
, —@ .-
 (Large) high-energy Linac to 0.8 GeV 0.8-2.8 GeV RLA

Ve (ve) flux From CooImt_:T> 2.8—10Ge(\:l RLAV / v

— Optimise event rate at

. e ’4‘>
fixed L/E " ’
] . o -Fo-n:-BZT;-»_C‘;}*OD
— Optimise MH sensitivity T inac t0 1.2 GeV 1,25 Gev \
RLA  5_10Gev

— Optimise CP sensitivity FFAG

K.Long



Summary

Detector upgrade preparations in the experiments
are well under way, making use of 3 foreseen long
shutdowns.

HL-LHC: High Luminosity operation expected to start
around 2022. Expect ~ 3 ab-t/exp or more by 2030.

HE-LHC: CM Energy discussed now 33 TeV, but
magnets still in R&D. Not starting before well into the
2030’s, according to present planning...

| HeC: Technically feasible. CDR in review

Physics case for the HL-LHC and HE-LHC have not
peen revisited since quite some time. Maybe
something to think about for 2013-14...




The LHC Machine and

S N NN NIV

LHC is 100m underground

LHC is 27 km long

Magnet Temperature is 1.9 Kelvin =-271 Celsius
LHC has ~ 9000 magnets

LHC: 40 million proton-proton collisions per second
LHC: Luminosity 10-100 fb-t/year (after start-up
phase)

CM system energy: 7/8 TeV (13 -14 TeV in 2014)

CcCMS o 47 '
Point 5 r'- g

\\.4.71\

eHigh Energy — factor 3.5-7 increase w.r.t. present accelerators
eHigh Luminosity (# events/cross section/time) = factor 100 increase




The Theorists.

A. Pomarol ICHEP2012

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




The Community (The day after..-

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 Lykken, Gabe 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 Higgs 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

: 2 First Glimpses at Higgs' face
Eﬁglg (t]"::ljinﬂMYiih:iaHn;g%:b?:esgrg;Ibe present near 125 GeV: J. R. Espinosa, C. Grojean, M. Muhlleitner, M. Trott

Precision Unification in ASUSY with a 125 GeV Higgs I : : :
Edward Hardy, John March-Russell, James Unwin Isrlz}gé:c:;llﬁarrsprgi tﬁ\;hl:ll(?rg;ﬁ::;; Discovery for mSUGRA

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

Constrair;ing anomalous Higgs interactions
Tyler Corbett, O. J. P. Eboli, ). Gonzalez-Fraile, M. C. Gonzalez-Carcia
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

-




