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Standard Model of

FUNDAMENTAL PARTICLES AND INTERACTIONS

The Standard Mode! 1S 2 quantum theory that summarzes O current knowiedge of the physics of fundamental partcies and fundamental Inleractons (Neracthons are manfesied by forces and Dy cecay rates of unstable particies)
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Color Charge

Only quarks and gluons carry “strong charge*®
(als0 called “color charge”) and can have strong
interactons. Each quark carmes three types of
cokr charge. These charges have nothing 10 do
with 5o colors of vimble Ight. Just as oleciicaly
charged partcies mierad by exchangng pholors.
N S00G INter3Chions, Colde-<havped panicies
interact by exchangng guons

Quarks Confined in Mesons and Baryons

Quarks and ghuons cannot be isolaled - thoy are corfined in color-neutral particles Caled
hadrons This confinement (binding ) results fom multiple exchanges of gluons among e
color-charged consituents. As color-charged partickes (quarks and gluons) move apart, the
energy In the color-force Seld between them ncreases. This energy eventualy & conversed inlo
additional quark-antiquark pars. The quarks and artiquarks then combine inlo hadrons, these
& the particles seen 10 emernge

Two types of hadrons have been observed n nalure mesons QJ and baryons Qo3 Amung the
rrany types of Baryons cbsacved ane e proton (Lud). antorcton (GOd), reutron (udd). lnbda A
(uds), and omoga (I (s53). Ouark charges add in such a way as 10
make the proton have charge 1 and the neutron change 0. Among
P many types of mescos are the pion =* (ud). kaoe K™ (s&

B (¢D), and ¢ (2E). Their changes ace 1, <1, 0, 0 respective
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Unsolved Mysteries

Detven Dy now PR22ios I Our understanding of the physical workl, pamicle physicsts are 10IOWng Daths 10 New WONGers and
starthng dacovenes. Expenments may aven fnd exira Simensions of space, minkdlack holes. andior ovidence of sirng theory
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s »
4 <
« -
s
s

The expansion of the universe appears 1o be
acotierating. Is his due 10 Ensten's Cosmo
kogical Constant? If not, will experiments
revedl 8 new force of nature or even exira
hidden) dmensions of space?

Why No Antimatter?

Matter and anSmaiier were created in the Big
Bang. Why do we now see only matter except
for he tiny amourts of artimatier that we make
n e lad and observe in cosmic rays?

Dark Matter? Origin of Mass?
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In the Standiard Model, for fundamental particles
10 have masses, here must enst 3 paricie
called the Mggs boson. Wl it be dscovered
80007 I supersymmetry heory cormect n
pradicing more han one type of Higys?

Invsble forms of matier make wp much of the
mass observed in galaces and custers of
galanies. Does Bus dark matter consist of new
types of particles hat inderact very weakly

with ordirary maber?




Quelgues reponses juste derriere le coin?

week endin

PRL 106, 171801 (2011) PHYSICAL REVIEW LETTERS 29 APRIL. 2011

>
Invariant Mass Distribution of Jet Pairs Produced in Association with a W Boson
in pp Collisions at /s = 1.96 TeV
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Certains (malheureusement) pas encore ...
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This Week’s Rumor

A commenter on the previous posting has helpfully given us
the abstract of an internal ATLAS note claiming observation of
a resonance at 115 GeV. It's the sort of thing you would
expect to see if there were a Higgs at that mass, but the

© Onginal Artist

w33 . number of events seen is about 30 times more than the

Hegenduction "q'&:zr':g:;tm standard model would predict. Best guess seems to be that
k ‘ this is either a hoax, or something that will disappear on

P RN ¢ further analysis. But, since spreading well-sourced rumors is
. more or less in the mission statement of this blog, | think I'll
promote this to its own posting. Here it is:

= Internal Note

- Report number ATL-COM~PHYS~2011-415

Title Observation of a yy resonance at a mass in the

vicinity of 115 GeV/c2 at ATLAS and its Higgs

=, interpretation

Y Author(s) Fang, Y (-) ; Flores Castillo, L R (=) ; Wang,
: H (=) ; Wu, S L (University of Wisconsin-Madison)

Imprint 21 Apr 2011. - mult. p.

Qf’f Subject category Detectors and Experimental

G Techniques

Accelerator/Facility, Experiment CERN LHC ; ATLAS

*1 think I've found the Higgs boson®" Free keywords Diphoton ; Resonance ; EWEAK ; HIGGS
; SUSY ; EXOTICS ; ECAMMA

Abstract Motivated by the result of the Higgs boson
candidates at LEP with a mass of about 115~CeV/c2,
the observation given in ATLAS note ATL-COM-PHYS~
2010-935 (November 18, 2010) and the publication
“Production of isolated Higgs particle at the Large
Hadron Collider Physics™ (Letters B 683 2010 354-
357) fied 1} ) ) fistributi
over the range of 80 to 150 GeV/c2. With 37.5~pb-1
data from 2010 and 26.0~pb-1 from 2011, we
observe a yy resonance around 115~CeV/c2 with a
significance of 40. The event rate for this resonance -
is about thirty times larger than the expectation from A

Hiiis to i in the standard model. This channel i
)




Quels collisionneurs pour I'avenir?

IL NUOVO CIMENTO VoL. 105 B, N. 1 Gennaio 1990

Particle Accelerators in High Earth Orbit.

R. VARLEY
Graduate Center, City University of New York - New York, N.Y.

R. G. HOHLFELD and G. SANDRI
Boston [University Center for Space Physics & College of Engineering - Boston, MA

R. LOVELACE
Cornell University, Department of Applied & Engineering Physics - Ithaca, N.Y.

C. CERCIGNANI
Politecnico di Milano - Milano

(ricevuto il 2 Maggio 1989)

Summary. — Physical constraints on the design of particle accelerators
suggest that accelerators with energies in excess of 100 TeV should be
constructed in space. Numerous advantages for the design of such an
accelerator obtain from its location in space, where microgravity limits
stress on its structure, and high vacuum and cryogenic temperatures are
easily available, Major issues relevant to the design and cost of such an
accelerator in space are identified in this paper.

PACS 06.70 - General instrumentation.
PACS 29.15 - Electrostatic, collective, and linear particle accelerators,




réalistes

Beaucoup (au Moins sur papier) de projets +

Color code envisaged/proposed
, , wao N
ags . ' R&D to (DR
European Strategy Future facility specif. | rechnical desgntoton
For Particle Physjcs from LHC Physics? | Comstruction | =
| | Operation |
Lt update: | Project 20132012 2013 2014 6 2017 2018 20192020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2039 2031 2032 2033
LHC to nominal [ifeV 14Tev
Protons |LHC-HL 5.10734 with luminosity leveling
LHC-HE New magnets 33 TeV
ILC 500 GeV
Linear cuc 500 GeV 3Tev
Colliders |PWFA ACET-l
LWFA |
Muon Collider I
Muons & -
: Neutrino Fact
Neutrinos x
Project X/FNAL
LHeC or LR instalation T HE-LHeC
P eRHIC/BNL CDO upgrade from 5 x 325 GeV to 30 x 325 GeV
ELIC/JLAB MELIC ELIC
ENC/GSI shared operation HESR/EN
LHiC/CERN 8TeV/h 5.5 TeV/n: P)-Pb, p-Pb, Ar-Ar, T HE-LHeC
RHIC 11/BNL |
lons
NICA/DUBNA
FAIR/GSI |
Beauty |SuperKEKB/KE i
Factories |SuperB/LNF 75/ab
J.P.Delahaye LHC =1fb' 66 fb 336 fb' 1cHEP 2010 (28/07110) 3070 fb-43



e prise de données va terminer cette année..

TevatrOn e ... mais encore quelques années d’analyse intense

e . A

Main Injecto';\
(hew)







... et son évolution sLHC (s="super”)

] ' / § ]

——

e ameliorations technologiques/nouveaux matériaux
(diamants?)



e collisionneur e+e- (tres haute intensité) proposé a partir de 2004-2005

e cout ~ O(500Meuro)
e partie importante des fonds alloues par le gouvernement italien (?)
e 1ere reunion officielle de la collaboration SuperB en in June 2011

e pourrait prendre des données depuis quelgues années in 2021
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SuperB: ou”?

® OO | [PMX:] [superb] Important news from INFN and governement — general (@)
s t" SN N o ) \/
; Delete Junk Reply Reply All Forward Pri To Do

From: Francesco Forti
Subject: [PMX:] [su nt news from INFN and governement
ate: Apnl 1, 20098 5:42:35 PM GMT+02:
To: superb@Iists.infn.it

Dear SuperB-ers,

I'm very pleased to inform you that following his meeting with the minister today, Roberto Petronzio announced
that the Italian Government has decided to fully fund the SuperB project and to move ahead at full speed on the
construction of the accelerator. The details of the deal still need to be disclosed, but itis clear that the anuarnmant

will provide at least 200, maybe 300 M€ for the project, starting immediately.
Regarding the recent problems and uncertainties about the site, a very clever and synergetic solutic "\ =\
found The accelerator will be escaval |
s0 thalThe waler also acl as a shield 1or ragiation, A Brgy with the Cubic Kilometer (KM3) project |
found and the strings of Cerenkov light detectors will terminate on the top of SuperB tunnel, so that¢ | .
transmission and electronics can be shared. \
In addition, it is considered that the Elba site, in the picture, will attract foreign partners and provide
secluded location for intense construction work and future data analysis.

Of course the technical design report activity needs now full acceleration, and we foresee daily me« T
whole group starting today, April 1, and going on till the full text is completed, presumably in abouta =
now.

Congratulations to everybody ! Francesco
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Linear Collider

e guelques victimes.. J Jf 5
Electron-Positron Linear Collider Project

e guelques survivants... )

e qui va gagner a la fin?

¢ intense R&D dans le futur...
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'avenir de I'analyse des données: GRID"”

e | ots de données de plus en plus grands nécessitent processeurs de plus en
plus puissants et beaucoup + espace de stockage => distributed computing
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'avenir de I'analyse des données: GRID"”

e Analyse distribuée raisonnablement simple et efficace avec I'infrastructure de
la grille

Middleware




—ncore plus de points verts a ['avenir ...

e ... pas seulement pour I'analyse des données du LHC

aNO GRID RTM3D WW 09 Version 2.02 Beta (March 2011) Java Web Start

File Layers

Imperial College

Altitude 27,982 km Lat 52.7510° Lon -26.3870° Elev -3,728 meters

Hide Me!

]




—N espérant vous revoir en 2021...

August 13,3114 BC,
day 'zero' of the Maya calendar.
This reads 13 Baktun, 0 Katun,
0 Tun, 0 Uinal, 0 Kin, 4-Ahau 8-Cumku.
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NOW THAT THE LARGE HADRON COLLIDER HAS

DON'T
TOUCH IT!

STARTED WE CAN WATCH THE FIRST BLACK HOLES

HANGING AROLIND IN THE WILD
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... Je vous remercie!

1’m in ur fizx lab

o \
string fherry

Je vous demande pardon pour mon frangais maca

que!
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