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[Latin America at CERN

eFrom 2003, participation of LA s
countries in CERN experiments has |
been partially supported by exchange S
programs funded by the European |
Commuission:

eHELEN, 2005-2009

oEPLLANET, 2011-2015

eFor Mexico, BUAP, CINVESTAYV,
Michoacan, UNAM

eBUAP participates in ALICE and
CMS
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1. LHC Milestones

first approval of LHC 1n1994, two stages

» 1996 approval of LHC 1n one two e |
stage with the participation of USA, i sl
Russia, Japan and other non Member |

States "=

15 m prototype LHC dipole. 1998
. Llwellyn Sm1th’s great successes ! :

Signature of the US-CERN agreement, Dec.1996.
From left:
for USA, N. Lane, NSF, Federico Pena, Secretary

)7‘ | of Energy;

for CERN, Luciano Maiani, President of Council,
Chris Llewellyn Smith, Director General.
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The making of the LHC dipoles

®8 | and as realised (end of productlon Nov. 2005)

Superconducting cable 1

5400

—— Contractual UL-1 delivery

—+— Contractual UL-2 delivery
4800 —— UL-1 delivery promised by the firms in Feb 2002
—— UL-2 delivery promised by the firms in Feb 2002

1400
—— UL-1 delivered

4200 —i— UL-2 delivered / ,J,p’".
Required for CM production (projection for just in time) 1200 V4 o
o 3600 =l 7 / /
S ,v'*ﬁ 1000 L ' /|
g 3000 | 5 // g / / /
* =
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B,
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27 November 2006

I DIPOLE ——mmm—
T @n° 1232

— THE LAST oN

»
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LHC dipoles waiting for installation,
Dec. 2003 (see the LEP magnets‘)
 BUAP Mexico. Aug 15,2012 = Lyn Evans and Lucio Rossi re_c¢1ve tbf: last d1pol¢ Nov 2006
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LHC Milestones (cont’d) %
last dipole lowered 1n tunnel, April 27, 2007 ';7;,,;
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GOOGLE and the LHC (10Sept.08)
Google LHC Logo

Today, Google place a different logo for their homepage having Large Hadron Collider (LHC)
experiment theme.

We can easily see the excitement about this LHC
experiment on any face who have interest in science
and scientific things specially in physics as this
would be the future of physics.

Scientists at the CERN research centre in Switzerland
are aiming to use this wonder machine to gain a
better understanding of the birth and structure of
the universe, and to fill gaps in our knowledge of

physics.

Well, it's a big topic to discuss...I am not that much intelligent...however a well known Prof Stephen Hawking
said that "Whatever the LHC finds or fails to find, the results will tell us a2 lot about the structure of the universe.”

Cheers!

September 10, 2008 - Posted by imstrategist | Uncategorized | Google, LHC Experiment | 1 Comment

1 Comment »

1. Yaaay, im still alive, no black holes

Lid Comment by ZeroZool | September 10, 2008
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Last of 53 repaired magnets back 1n
the tunnel (Apr 30, 2009)

The Latest from the LHC - » / Q

The 53rd and final magnet for the
| Sector 3-4 repairs was lowered
| into the tunnel on Thursday, 30
April, marking the end of repair
work above ground.

BUAP. Mexico. Aug 15,2012 | L. MAIANI
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__ATLAS Online Luminosity

s 2010 pp s = 7 TeV
e 2011 pp \/s = 7 TeV
w2012 pp \/s = 8 TeV
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2012:
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2012: 6.6 fb* per expt at E=8 TeV in July




A long term work...

e(G1orgio Brianti: first design, 1986
eLyn Evans: final design, 1993, and
LHC project Leader up to 2008

ot /A

‘?\‘ g - -
- & )' : /

Lyn Evans in 2008

eSteve Myers: LHC director from 2009

Steve Myers in 2009
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...five CERN Director Generals (1989 until
today)...

e Carlo Rubbia
- oChris Llewellyn Smith
e[ _uciano Maiani

eRobert Aymar
* __3 . °RolfHeuer

'E. Schopper (right) with 4 LHC Director Generals R
at LHC first beams, Sept. 2008. /
From left: Aymar, Maiani, Llewellyn Smith, Rubbia

Rolf Heuer, celebrates the repair of LHC manets,]uly 2009

BUAP. Mexico. Aug 15,2012 L. MAIANI. CERN discovery



2. Spontaneusly broken symmetry in particle
physics

eThe most important transfer from the “very many” to the “very
small” physics.

eFor relativistic theories, the concept was elucidated by:
-Nambu and Jona Lasinio (1961): chiral symmetry as Spontaneously Broken
Symmetry, pion as quasi-Goldstone boson, nucleon mass because: < 1) >g+# 0
-Gell-Mann and Levy (1960): sigma-model
-Goldstone (1961), Kibble,
-Higgs; Brout and Englert; Guralnik, Hagen, Kibble (1964): SBS of a gauge

symmetry
ethe Higgs field as a source of quark, lepton and intermediate boson
masses 1S the basis for modern unified electroweak theory
ethe signature 1s the existence of a scalar boson, the Higgs-Brout-
Englert boson, with typical couplings to the other particles.

The search for the Higgs boson in the range allowed by the SM has
been one of the benchmarks of LHC (luminosity) and LHC detectors.

BUAP. Mexico. Aug 15,2012 L. MAIANI. CERN discovery



Needed [Ldt (fb1) i ?
o experment What about the SM H gg; bqson

2 - . H - vy
. 5G discovery § J L dt=30 " ttH (H — bh)
1 g disce = (no K-factors) A H - 2ZZ" - 41
1 : --- 98% C.L. exclusion EI ATLAS H - WWY o v
: Z 10 s gqH - qqWW"
;él A qqH - qqtr
i <1fb! for 98% C.L. exclusion Z = S e
i <5 fb! for 5o discovery
el
N over full allowed mass range
g
A
11 i, A 10 |
,
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i
O}
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- preliminary my, (GeV)
|
: 241
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H — 4l : narrow mass peak, small background
H — WW — Ivlv (dominant at the Tevatron):
counting channel (no mass peak)
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3. Announcing the boson:
ATLAS and CMS, CERN Seminar

In the coming years, we will recognize a clear discontinuity
in physics: BEFORE and AFTER the 4th of July talks by
CMS and ATLAS.

eEnglert and Higgs at CERN
seminar, July 4th, 2012..

e and Fabiola Gianott1 with
John Ellis

epeople arrived 4 o’clock in
the morning to find a seat

ea completely full conference

room
etalks by Joe Incandelas, CMS,
and Fabiola Gianotti, ATLAS

BUAP. Mexico. Aug 15,2012 L. MAIANI. CERN discovery



ATILAS final statement (Fabiola Gianotti)

We observe an excess of events at m, ~ 126.5 GeV with local significance

CMS final statement

(Joe Incandelas) We have observed a new
boson with a mass of
125.3 £ 0.6 GeV
at
Papers available (July 31, 2012): 4.9 o significance !
ATLAS: ArXiv 1207.7214
CMS: ArXiv 1207.7235

Observation of a new boson at a mass of 125 GeV with the
CMS experiment at the LHC

Observation of a New Particle in the Search for the Standard
Model Higgs Boson with the ATLAS Detector at the LHC

BUAP. Mexico. Aug 15,2012 L. MAIANI. CERN discovery
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The LHC data GRID, launched in - Golkm
2001... 1s working perfectly

20 Km

It would have been impossible to release physics results so quickly without

the outstanding performance of the Grid (including the CERN Tier-0)

Number of concurrent ATLAS jobs Jan-July 2012 F. Gianotti ]‘
Running jobs

160,000

181 Days from Week 01 of 2012 to Week 26 of 2012 . Concorde
: | ' ' Includes MC production, (15 Km)
user and group analysis
at CERN, 10 Tierl-s,
| ~ 70 Tier-2 federations

= | 2> >80 sites

80,000

60,000

s - ; () \“ \
@Q&\Q\ &Q@&\?‘@\%@RMxM&s‘@& “ ;Q'(9\@@(%@(9@(@@@@&\%\9\9“r%«%@@"b\? S

Mont Blanc
> 1500 distinct ATLAS users (4.8 Km)\
- do analysis on the GRID
The data to be recorded in 1 year are 4
0 !!!l!!!ll|||l|||-l||"l.||||||"l'|| el ||,,.||||", __,,=,z_I!.|nII!III;!;l!l!l!!!!!LJ!f!!l equlvalent to 15 millions DVD MOVIES; |
Jan 2012 Mar 2012 Apr 2012 May 2012 Jun 201 If recorded on CDS, they Would reach
-_I'\|:1E§tP:;ductiDn .g;fa’.?lr'scizlsf;ng -.gt'?:;r}sproduction B Group Analysis o al the height Of 20 km !!

Maximum 0 154,378 , Minimum: 35,776 , Average: 110,775, Current: 139,430 |

0 Available resources fully used/stressed (beyond pledges in some cases)
0 Massive production of 8 TeV Monte Carlo samples

O Very effective and flexible Computing Model and Operation tfeam > accommodate high

trigger rates and pile-up, intense MC simulation, analysis demands from worldwide
users (through e.g. dynamic data placement)

BUAP. Mexico. Aug 15,2012

L. MAIANI. CERN discovery



Processor
farms : the 90's “‘(
supercompute

Mainframe Mini-

vector Supercomputer

« PC+Linux: the new supercomputer for scientific
applications

obswww.unige.ch/~pfennige/gravitor/gravitor_e.html

now.cs.berkeley.

TIFR, Mumbeai. Jan. 15, 2002



ty farms what next?

1

After commod
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Fusion of ¢

Grid approach ?

processing and data archive

18

L. Maiani. Perspectives of Fundamental Physics

TIFR, Mumbai. Jan. 15, 2002
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i CMS Preliminary —=— Observed
[ {s=7TeV,L=5.11b" #5558 Expected (68%)
| Vs=8TeV,L=5231b" Expected (95%)

CMS Preliminary —=— Observed
[ \s=7TeV,L=5.11b" #5551 Expected (68%)
| {s=8TeV,L=53fb" Expected (95%)
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1. Incandelas S/B Weighted Mass Distributio
— ) AI\C:I 11 VAT DD MID NnNrini |

|

A
|

= Sum of mass distributions for each event class, weighted by S/B
= Bisintegral of background model over a constant signal fraction interval
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J. Incandelas
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Yields for m(4l)=110..160 GeV

U

100 200 300 400 500 600 700 800

my, [GeV]

Results
NIr

\/C

Events / 3 GeV

2e2u

4¢

ZZ background
Z+X

2.65 +0.31
1. 20+108

565i059

7.17 £0.76
2291181

15.48 £1.01
441722

All backgrounds

3.85 5

0.921062
6. 58+§-§

946112

19.887755

my = 126 GeV

164 even

1.51 £0.48

-v.-

2.99 +0.60

172 events observed in [

3.81 +0.89

8.31 +1.18

s: M(4l) spectrum

CMS Preliminary Vs =

7TeV,L=5.05f" Ns=

8TeV,L=5.26fb™

o o @ 7TeVde, 4y 2e2u
Data O 0 O 8TeVde, 4y, 262y

m,=126 GeV
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Event-by-eve
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ATLAS summary

Combined results: the excess

F. Gianotti

2" 10°k ATLAS Preliminary 2011 + 2012 Data - 8 10 ATLAS Preliminary | 2011+ 2012 ata ]

§ 10°s  — Obs. Vs=7TeV: |Ldt = 4.6-4.8 b 8 L —Obs. s=7TeV: [Ldt = 4.6-4.81" -

= 10 --- Exp. \s=8TeV: [Ldt=58-5.9fb" = 8- - Exp Vs=8TeV: |Ldt=5.8-591" |

1 S gy S N~ . grymp i SR oy T (% - pemmmntt i :

10T N T g = 6 —
10_2 ....::::-.::: ...................................................... 8 : ---------- B -: E
Pyt O RSN WY SR Expected | . - < b | Expected | 1,
10 from SM - from SM |
T S R Higgs at |~ Ry Higgs at .
10-6 h "'._/ glven mH 2: __________________________________________ glven mH : I:

107 e N ,:
10°® o ] f
10-9 .................................................................. Y TN e : '
IIIIIIIIIIIII|IIII|IIII|IIII|III‘\\ AR AN A A A -2_||'1'|"|'|".'.'I'.'T'.'T'I'.".'.".'I".'.".'.'1'.".'.".'I'T'.'T"".'.".' .......... [3i-r |__2

110 115 120 125 130 135 140 145 150 110 115 120 125 130 135 140 145 150
m,, [GeV] m, [GeV]

Local significance (including energy-scale systematics)
Probability of background up-fluctuation

Expected from SM Higgs m,=126.5
Global significance: 4.1-4.3 o (for LEE over 110-600 or 110-150 GeV)

BUAP. Mexico. Aug 15,2012 L. MAIANI. CERN discovery




ATLAS digamma

2400 T T T T | T T T T | T T T T I T T T T T T T T T | T T T T

2200— Selected diphoton sample
— . Data 2011 and 2012
— Sig + Bkg inclusive fit (mH =126.5 GeV)

--------- 4th order polynomial

Total after selections: 59059 events

F. Gianotti

Events / GeV
o
o
o
o

{s=7TeV, f Ldt=4.8fb"

m,, spectrum fit, for each category, with

1200/ Vs =8TeV, f Lot =5.9fb" Crystal Ball + Gaussian for signal plus
1000 background model optimised (with MC)
800~ to minimize biases
000 Max deviation of background model from
Zggi ATLAS Proliminary expected background distribution taken
= L | . , » as systematic uncertainty
g 100;_ | o | 1 ] 1 ' +':
g O ' ¥
° 100E-1 ft —
100I I'I‘IIO. I12IOI I1(I30l I‘IillOI l‘|5IOI - I160
m,, [GeV] Main systematic uncertainties

Signal yield
Theory ~ 20%
Photon efficiency ~ 10%
Background model ~10%
Categories migration
Higgs pr modeling up to ~ 10%
Conv/unconv y upto ~6%

Jet E-scale up to 20% (2j/VBF)
Underlying event up to 30% (2j/VBF)
H-> Yy mass resolution ~ 14%
Photon E-scale ~ 0.6%

BUAP.Mexico.Aug 15,202 L. MAIANL CERN discovery




ATLAS 4 leptons

H-> 4l mass spectrum after all selections: 2011+2012 data ) :
F. Gianotti

. m(4l) > 160 GeV
ATLAS Preliminary (dominated by ZZ background):

i gg;?qgmund zZ 147 + 11 events expected

B Background Z+jets, fi 191 observed
] Signal (m =125 GeV)

H

P Signal {mH:1 90 GeV)
i Signal {mH=:3E:‘rD GeV)
#z: Syst.Unc.
H—>2Z"'—4]
s =7 TeV:[Ldt = 4.8 fb”
. _ -1
ls=8 TEV'det =5.81b Measured o (ZZ)=9.3 £ 12 pb
SM (NLO) 0 (ZZ)=7.4= 0.4 pb

~ 1.3 times more ZZ events in data
than SM prediction >in agreement
with measured ZZ cross-section in 4l
final states at /s = 8 TeV

NLO QCD (MCFM, CT10.0)

ATLAS Preliminary

ATLAS Data 2012 ({s=8 TeV)
e ZZ— 1l (66<m <116 GeV) L=5.8 fb!

Discrepancy has negligible impact on the ATLAS Data 2011 (1s=7 TeV)

. o ZZ— llll (on-shell) L=4.7 b
low-mass region < 160 GeV
(no change in results if in the fit ZZ is constrained
to its uncertainty or left free)

O 2ZZ-» llvv (on-shell) L=4.7 fb™
Tevatron (Vs=1.96 TeV)
® CDF ZZ- II(ll/vv) (on-shell) L=6.0 fb™
® DO 2Z-> Ii{Il/vv) (60<m <120 GeV) L=8.6 fb"

| | L L | | | 1 1 | 1 | | | 1
8 10 12 14

\s [TeV]
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ATLAS exclusion and signal regions
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The mass of the new particle

o
. . — 5- 1 | — : : ) . 5
Combined results: consistency E‘*‘ 455 ATLAS Preliminary Best fit (m F. Glal:l()ttl
of the global picture 5 F G-7Tev }Ldt=4-8fb‘ 2’ <6.0 (dashed) 3
@ - Vs=8TeV:)Ldt=58591f0" -
. E 3.5__ —H—:qqf_ . e, =
Are the 4| and yy observations % of —H-zz'-m ' 3
consistent ? B ,ef , ]
From 2-dim likelihood fit to signal 1 E_ 3
mass and strength > curves show “E 1
approximate 68% (full) and 95% B ]
(dashed) CL contours 3 E

-2InA(n)<1 Intervals 2011 - 2012 Data
T 1T T 1T T T T ] I
ATLAS Preliminary i

W,ZH — bb

Vs =7 TeV: [Ldt = 4.6-4.7 fo” o

H— 1t :
Vs=7TeV: [Ldt=4.7 1" —
H—wwW" - v ;
Vs =7TeV: [Ldt=4.7 tb" T
H— '\/} :

Vs=8TeV: [Ldt=591b" | _e—
\E:?TeV:szj(t*): 481" '
H—2Z2Z" — Il

Vs =8TeV: [Ldt=5.8 fb" —o—
Vs =7TeV: [Ldt = 4.8 b :

Best-fit signal strengths, normalized to the
SM expectations, for all studied channels,
at my = 126.5 GeV,

Combined :
{s=8TeV: fldt=58-591b" ‘o w=1.2 +0.3
Vs=7TeV: [Ldt=4.6-481b" :

N N AN I N N NN N NN NN B B
-1 0 1

Signal strength (u)
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-2InA(u)<1 Intervals

CMS (s=7TeV,L=51fb" \s=8TeV,L=531b"

2011 -2012

L B
ATLAS Preliminary

W,ZH — bb
Vs=7TeV: [Lt=46470"
H— Tt
\s.novfua.an:
H—-wWW"’ = i
\s=7TeV: [Lat=47 00"
H—y }

\s=8TeV: Lt =590
\|-7Tovful-43b'

H—2zZ" -

\s=8TeV: [Lat = 581"
\s=7TeV: [Lat w48 ®’

— - m, = 125.5 GeV

Ho 1t

Combined

is=8TeV. fLt=58-590"
(s=7TeV: fldtedas. 480"

1 1 1 1 |

é.-p=1.2
L | L L

H - bb

- Tevatron Run Il Preliminary, L = 10.0 fb

| T T T

June 2012

rartll EFEPEPEPS BRI EPEEPE B
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m,, (GeV/c?)
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b b b _ d tau- tau st111 in the background;
b-b bar barely visible in Tevatron data
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SM

In agreement with the SM within the
95% confidence range
- Need more data!

July 4h 2012 The Status of the F
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Too much of gamma gamma?

*Pure Fermiophobic Higgs, 1.e. Higgs boson coupled to vector
bosons only B. Mele, E. Gabrielli

-h branching ratios into WW, ZZ, yy are larger of factor 3
-gluon fusion cross section ~ 0 (no h coupling to top)

-VV produced by: Vector Boson Fusion and q q bar -V - VH, which 1s «

1/3 of SM, so that VV rate ~ SM
-yy produced by Vector Boson Fusion as before, so that yy rate ~ 3xSM

e who takes care of fermion masses?

® Tevatron sees normal b-b bar ?
e Alternatively: more scalars in the loop increase I'(h-> yy) ? difficult to

get a large effect !
M. Carena, I. Low, C. Wagner

the vy channel may reveal very

unconventional effects: watch out !

L. MAIANI. CERN discovery
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6. What’s wrong with SM and nothing else.....
until the Planck Mass, 1.e. Quantum Gravity ?

e quantum fluctuations change violently the Higgs boson mass
W, Z q,

ethe total mass equals the “bare mass” plus corrections

, p’ = pp +op”
oif: A = Mpjanck, bare mass and corrections must cancel to 25
digits, or so, to provide a physical mass of about 100 GeV
e this requires a symmetry, 1.€. Supersimmetry
eor a composite Higgs boson

ecither one or the other effects must show up at energies of
O(TeV).

- It 1s the well known Hyerarchy problem of the ‘80s, but it 1s still with us;

- a 125 GeV particle looks more like “elementary” than “bound at TeV energies”
BUAP. Mexico. Aug 15,2012 | L. MAIANI. CERN discovery |



SUSY Higgs ? Hy, Hd
(0|H|0) = vsinB; (0|H3|0) =vcosfB; 0<tanB < +oo
T OV 2Gr) L = (174 GeV)?
Physical H bosons  f, - 195GeV
H, A L H- 777

oif sinP=1, h=HY%, and Hgq is a “matter multiplet”: no VEV, no WW or ZZ
couplings;

» the mass matrix of HO, and H% contains Mz, Ma, mgp, tan (3

®* Mstop appears 1n the radiative correction:

3v/2 v/ Mz, Mg,
0= > ﬂGF(Mt)4t§ t = log ( ]\Z

BUAP. Mexico. Aug 15,2012 L. MAIANI. CERN discovery



Mass matrix and a famous inequality

M7 < cos*(28)Mz + 6
delta saves us from disaster

e If we know M; and make an hypothesis on Mu, we are left
with one parameter only, i.e. tan 3

. we may also determine:

(i) how the level of observation of the 125 GeV signal compares to the SM;

(ii) what is the visibility level of H in ~v and ZZ
(iii) which are the best suited channels for the observation of H.

BUAP. Mexico. Aug 15,2012 L. MAIANI. CERN discovery



[.1imits on tan beta

e weak limits in tan 3 derive from the fact that
Yukawa couplings of b and t become too large for tan 3

very small or very large;
emuch stronger upper limits to tan 5 derive from the

non observation of FCNC processes 1n B decay.

BUAP. Mexico. Aug 15,2012 L. MAIANI. CERN discovery



Consequences of a 125 GeV scalar on pMSSM

In the maximal mixing scenario (X; = vV/6Ms):

Preliminary
M, =1TeV

tan 3

« All points

«  Excluded by flavour

M, = (125 + 2)GeV

400 450 500
M, (GeV)

yellow line: CMS limit with 4.6/fb
Flavour constraints: b — sy, B — 7v and the new LHCb limit on Bs — up

Very strong constraint from the neutral Higgs searches!
Nazila Mahmoudi

Moriond EW, March 8th, 2012
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Consequences of a 125 GeV scalar on pMSSM

In the maximal mixing scenario (X; = vV/6Ms):

Preliminary
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h-> ZZ and h->yy (CMS /ATLAS cuts)

L. M., A. Polosa, V. Riquer, NJP 2012
ArX1V 1202. 5998

2.0 .
* The scalar top mass | Mh—125 GeV, M =320 GeV
is about 4 TeV E :
158 =
> ; excluded by Flavor (b—>sy, etc.)
3 108 :
g . CMS cuts—h—-yy
ve
o h behaves like °
a SM Higgs to L
70-80%
® in ZZ and yy ; :
00+ )
1 &) 3 10 20 50 100
tan(p5)

BUAP. Mexico. Aug 15,2012 L. MAIANI. CERN discovery



H-> ZZ and H->yy (CMS /ATLAS cuts)

 The scalar top mass
is about 4 TeV

* H behaves like
a satellite line
* intensity ~1/3
for tanP=2

=
©
as
*
S
=G
as
*
b

BUAP. Mexico. Aug 15,2012
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0.5

0.0

L. M., A. Polosa, V. Riquer, NJP 2012

M,=1

gg->H->77

cuts>H-yy

ArXiv:1202.5998
25 GeV, My=320 GeV '

excluded by Flavor (b—>sy, etc.)

IEN =
KN
E \~-__ SN
- VBF>H >y ™ = - .
I I : I ] | I I . |
1 2 S 10 20 50 100
tan(f5)
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0.01

Visibility of H 1n different channels

Muy =300 GeV
T [ 1 T T I ! ! | j T
(WW)gwm
(ZZ)sm ‘
gg—->H-bb i
ggoH-WW (bb)sm
gg—->H-yy ®
(YY)sm
gg—-H-77
M, =125 GeV, My, =320 GeV
| | . . | ] | " " | " n__n
1 2 5 10 20 50 100
tan(p)

0.1
i 0.001
107
1077

10_9

107"

M =500 GeV
, S — . N
gg->H-WW (tt)
gg—>H-bb gl
(bb)sm
~-~~ ‘
~ -H-
==~ -fi & (YY)sm
SN
~
~
\\
~
~
~
\\
N~

Mh:125 GeV, MHZSOO GeV

5 10 50 10(

tan(3)

*For the different channels and My= 300, 500 GeV, we plot the ratios (SM BRs on the right):

o X BR
(BR)efs =
OSM
o rate = ogpy X (BR)eff

ofor tanf3 increasing, H tends to align with Hq and decouple from t and from VV.
econtrol of the t-t bar and b-b bar channes is crucial !

BUAP. Mexico. Aug 15,2012
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ATLAS SUSY results - Summary

ATLAS SUSY Searches™* - 95% CL Lower Limits (Status: March 2012)

‘ I | | (7 (o) B3 B | I | — =)
MSUGRA/CMSSM : O-lep +j's+E, .. | q=gmass
MSUGRA/CMSSM : 1-lep +j's +E, ..
MSUGRA/CMSSM : multijets + £, .. |
Pheno mode! : O-lep +j's+ E, .. |

Pheno model : O-lep +j's + E, .. |

del =(0.03-4.7) o’

gmass (large m,) fs=7TeV
dmass (m(@<2TeV.lightz))  ATLAS
gmass (m(@) <2 TeV, light £.) Preliminary
§mass (m(%,) < 200 GeV, m(x) =3(m(Z ) +m(@))

g mass (tang < 35)

g mass (tang > 20)

g mass (tanf > 20)

g mass (m(is) > 50 GeV)

g mass (m(io) < 300 GeV)

3 mass (m(x ) < 150 GeV)

g mass (m(x ) <210 GeV)

g mass (m(x ) < 200 GeV)

b mass (m(x ) < 60 GeV)

t mass (115 <m(1 ) < 230 GeV)

, mass ((m(1;) < 40 GeV,,.m(%,) =m(,), m{1¥) =Lm(x) + mZ))

11 mass (m(x ) < 170 GeV, and as above)

%, mass (1 <1(,) <2 ns, 90 GeV limit in [0.2,90] ns)

g mass

q=gmass

Gluinomed. % (§— qGf ) : 1-lep +i's +E, .. |
GMSB : 2-lep OS¢, + Er mies |
GMSB : 1-2 +js+E e

GMSB : 2-t +j's +E
GGM :yy + E -
Gluino med. b (§—bbi") : O-lep + b-j's + g o
Gluino med. t (g—mx ):1dep +b-'s+ E; ..,
Gluino med. t (g—attz i 2 lep (SS) +j's +E, ...
Gluino med. t (Q—m,( ):multi-f's + E; o
Direct bb (b, bii,) : 2 b-jets + Ey .,

Direct tt (GMSB) : Z(—)ll) + b-jet + E

Direct gaugino (2‘22 ol 3I X ) 2 -lep SS + E,.m,, |
Direct gaugino (7 12 - 3l 8 ) 3lep +E, s ‘

AMSB long-lived %
Stable massive particles (SMP) : R-hadrons
SMP : R-hadrons
SMP : R-hadrons
SMP : R-hadrons (Pixel det. only)
GMSB : stable 1
RPV : high-mass ey
Bilinear RPV : 1-lep +j's +E, .
MSUGRA/CMSSM - BC1 RPV : 4-lepton + E, . |
Hypercolour scalar gluons : 4 jets, m = m,_,

Inclusive searches

£33

DG

5 mass

I mass
g mass

S S R S S S —
Third generation

Long-lived particles

Vv, mass (4,,=0.10, 4

q=gmass (ct, ¢, < 15 mm)

412=0.05)

RPV

g mass

sgluon mass (excl: m,, < 100 GeV, m,, = 140 = 3 GeV)
| | I R I N S | 1 | N WS R IOV il N 1 - Y o ]

10" 1 10
H. Sandaker - University of Bergen - 21.6.2012 Mass scale [TeV]

*Only a selection of the available mass limils on new states or phenomena shown
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8. Conclusions

e The 4th of July announcement marked a crucial turn for particle

physics;
* now, we want to know quantum numbers and branching fractions in

the different channels of h(125);

- control of the fermion channels, b-b bar, tau-tau bar and t- t bar 1s crucial;

- search for “beyond SM”, SUSY etc., signals has to continue;
-“secondary lines” in Higgs boson spectrum may be at hand with increasing

integrated luminosity (H, A, H*) if masses below 5-600 GeV, identikit of decays
available, as functions of My and tanf} (which begins to be severely restricted);

*We expect similarly important results from ALICE and LHCb
ePreparation for Higher luminosity LHC (SLHC) has to start, to
increase the discovery potential, in case of not-so-light SUSY particles

With the Higgs-Brout-Englert boson found, next target 1s the Dark Matter: the

real bridge between particle and astro-cosmo physics
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