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‘MODELO ESTANDAR

Motivacion

-8/30/10

DOWN
QUARK

A tiny little point
inside the proton
and neutron, it is
friends forever with
the up quark.

ELECTRON-
NEUTRINO

This minuscule

bandit is so light,
he is practically
massless.

UP QUARK

A teeny little point
inside the proton
and neutron, it is
friends forever with
the down quark.

ELECTRON

A familiar friend,
this negatively

& charged, busy 'l

quy likes to bond.

STRANGE
QUARK

What's so strange
about this second
generation quark?

MUON-
NEUTRINO
Like the other 2

neutrines, he’s got
an identity crisis
from oscillation.

CHARM
QUARK
A charming
second
generation
quark.

MUON
==B A“heavy
electron” who
lives fast and
dies young.

P

BOTTOM
QUARK
This third
generation
quark is puttin’
on the pounds.

TAU-
NEUTRINO
He's a tau now,
but what type of
neutrino will he
be next?
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TOP QUARK
This heavyweight
champion doesn‘t
live long enough to
make friends with
anyone,

TAU

A “heavy muon”
who could stand
to lose a little
weight.

PHOTON
The massless
wavicle

we know

and love. |

GLUON

nuclear force.

FORCE CARRIERS

Z BOSON

b Ay

The “glue” of the strong

W BOSON

As the carrier
particles of the
weak nuclear
force, they are
downright
obese.



[ Motivacion ]
¢ Cual es el mecanismo responsable
de la masa de las particulas?

HIGGS BOSON

He's the one everyone wants
to meet, but for now he's
Q" playing hard to get. You'd be
Sy smiling too if everyone was
looking to interview you.

>

~ GRAVITON

¢Por qué no es tan facil incluir la -~ Nk

yet theoretically

gravedad? P

. jumping branes.

¢ Cuantas dimensiones existen?
¢ Por qué tres familias?

DARKMATfER
éQué es la materia oscura? it e '
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[ Motivacion ]
Fermilab SSC
CERN l LHC | B
T I ¢ Cémo encontramos esas
- Oy Ziot 10 respuestas?
UA4/S Y .
I . Proponiendo modelos y
mer S probandolos.
g tub- o & ¢ Por qué un acelerdor mas
N ’ grande?
g | % : )
3 [ 2 Porque mientras mas
o . energia y/o mas colisiones
Z por unidad de tiempo mas
i1 e probabilidad de encontrar
| fisica mas alla del Modelo

TWIIV IV
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Descripcion del Detector




El Monte Blanco

LHCb

& TS

EXPERIMENT

ALICE
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@ 1972 (157 m) ;

LowBGp)
High Luminosity (bD
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V. ¢

High Luminosity
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Muon Detectors

A

3-level trigger
reducing the rate
from 40 MHz to

~200 Hz

Tile Calorimeter Liquid Argon Calorimeter

Longitud : ~46 m

Radio : ~12m

Peso : ~ 7000 tons

~108 canales electronicos
3000 km de cables

Detector Interno (Inl<2.5, B=2T):

Si Pixels, Si strips, Transition
Radiation detector (straws)

Medicion de trazas y vértices

Toroid Magnets  Solenoid Magnet SCT Tr§cker  Pixel Detect Distincion entre e/n

Resolucion de momento:

Calorimetro Electromagnético: Pb-LAr Accordion o/pr ~ 3.8x10* p; (GeV) ® 0.015

ely trigger, identification y medicion de energia.

E-resolution: o/E ~ 10%/NE

Calorimetro HAD (Inl<5): scintillator Tiles (central),
Cu/W-LAr (lados)

-8/30/10

Trigger y mediciones de jets y energia perdida
E-resolution: o/E ~ 50%/~E @ 0.03
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Muon
Spectrometer

Hadronic
Calorimeter

The dashed tracks
are invisible to
the detector

Electromagnetic
Calorimeter

Solenoid magnet

Transition
Radiation
Tracking Tracker  *
Pixel/SCT
detector

http://atlas.ch
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Estatus del LHC




Estatus del LHC
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« 36 bunches in the LHC
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26/05

25/06  24/07

23/08

Day in 2010

 Primeras colisiones a 7 TeV el 30 de Marzo, 2010
* La luminosidad ha aumentado por 3 6rdenes de magnitud en 5 meses.

Pico de luminosidad
1.03x10° cm2s1

Oé 2
%,
A
Low B (Ions)
High
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-

Fisica en ATLAS con colisiones
desde Marzo de 2010

~




[ Candidato del W ]

W-ev candidate in
7 TeV collisions

p,(e+) =23 GeV
n(e+) = -0.64
E™==31GeV
M. =55 GeV

Run Number: 152777, Event Number: 3276028

Date: 2010-04-10 12:07:39 CEST




[ W, Z Observation
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Primera observacion de Wy Z en ATLAS (6.7 nb™)
W —Iv:57 eventos

e Z— 1| : 3 eventos
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[ Seccion transversal de la W

mr = \/Zp,[rp¥(l — cos(¢ — ¢"))

Asimetria ( resultados ICHEP 17 nb)

(?.5 ol ATLAS Preliminary
107 . —o— Dam 2010 (\s = 7 TeV) 3 + _
2 :JL-ls.gnb COw-e 3 A_O(Wef v)—oW —= ()
£ 0l Em oW = (V) +0(W — (V)
ey Cweoe : * AW—ev) =0.21 £ 0.18 = 0.01(syst)
10 y :

80 100 120 P =vuud

m, [GeV] W ™" =uwud
W - = du
Resultados ICHEP (17 nb")

o(W—lv) = 9.3 = 0.9(stat) = 0.6(syst) = 1.0(lumi) nb

o(W—ev) = 8.5 + 1.3(stat) = 0.7(syst) = 0.9(lumi) nb NNLO: 10.46 nb
o(W—uv) = 10.3 = 1.3(stat) + 0.8(syst) = 1.1(lumi) nb
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* AW— uv) =0.33 £ 0.12 + 0.01(syst)
(NNLO prediction: A=0.2)

119 eventos:
47 W— ev
72 W— pv
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[ Candidato del Z ]

Run: 154822 Event: 14321500
Date: 2010-05-10 02:07:22 CEST

pK) =27 GeV n(u)= 0.7
p, (1) =45 GeV n(u) = 2.2

M =87 GeV
Hu
,{'\

|

\\\}\j} Z>up candidate
~in 7 TeV collisions




Estados finales en dos leptones
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[ Z cross secti

on
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Resultados ICHEP 225 nb-1

70 80 90 100 110 120

Mee [GeV]

o(Z—11) = 0.83 = 0.07(stat) = 0.06(syst) = 0.09(lumi) nb

NNLO: 0.99 nb por familia para m>60GeV

o(Z—ee) = 0.72 = 0.11(stat) + 0.10(syst) = 0.08(lumi) nb
o(Z—uu) = 0.89 = 0.10(stat) + 0.07(syst) = 0.10(lumi) nb
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125 events:
46 Z— ee
79 Z— pp
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6,y X Br(W— 1v) [nb]

[ Secciones transversales de la W y la Z]

B T T T I T T T I T T T | T T T T T I T T T | T T T I T ] — B T T T I T T T I T T T I T T T T I T T T I T T T l T |
. ATLASPreliminary NNLO QCD (FEWZ) | -8 - ATLAS Preliminary NNLO QCD (FEWZ)
B 7 = I |
10 T - T

e R IRPPIE Lo - x | _
T Tt PRI A n > 1 - =
ey ATLAS data 2010 §/s=7 TeV) | \N: - ATLAS data 2010 §s=7 TeV) .
i o Woly | o B _[L=225 nb' e Ziyoll (66 < m <116 GeV) .
- I L=17nb" m W' Iy X B -
1= A Woly — £ B N

- - bN ® CDFZy*—>ee (66< m < 116 GeV)
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ey mmmesm P . C ] ee -
L —_— W) 0/0 DOW-s (elu)v - - {4} ® UA1 Z/y*— ee (mee > 70 GeV) .
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Candidato a Z + Jets

ATLAS

-f’i EXPERIMENT
7 — pnpt 43 jets

Run Number 158466, Event Number 417272 X
Date: 2010-07-17 02:23:27 CEST \ XX

-8/30/10 Isabel Pedraza - FCFM 2010
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Events / (0.06 Iogm(mT))

)

Busqueda de la W’ ]

10*

N
o
w

10?
10

10"
10?2
10°
10

T T T T T T E T T
W—ev e Data 2010 = W-eyv ——95% CL limit
Ns=7Tev W00 - EERT I N Ns=7TeV, 317 ns' -o- SSM (LO) |
317 nb’' CJw(500) X i * Expected limit ]

[JwW(1000) o - [+ 10
Cwiz [+ 2
Wl ttbar
. ATLAS
QCD L X i
- 10° g s Preliminary
G\
10 E e . =
C (3]
o 10° 02 0.4 06
m, [GeV] m,, [TeV]

Busqueda de un Bosén Cargado Pesado en el contexto del Sequential
Standard Model, hasta ahora se han obtenido los limites para cross
sectionxBR como funcion de m,,,

95% C.L. exclusion: my,, > 460 GeV
— Limite Tevatron: m,, > 1 TeV
ATLAS puede competir con los resultados del Tevatron with ~ 5 pb?
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[ Fisica con jets ]

Evento de dos
jets mas
masivo

reportado en

ICHEP
m,;=2.55TeV.
p1=420GeV,
p2=320GeV

GATLAS

-f’.EXPERIMENT

un Number: 158548, Event Number: 5917927
Date: 2010-07-04 07:24:40 CEST
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[ Busqueda de resonancias con Dijets ]

Estado final de un quark excitado:

Aceptancion :

Desde

~36% for m,. = 400 GeV
(O/my; ~ 11%)

hasta

~49% for m, . = 1.5 TeV
(O My~ 7%)

Modelo de referencia: Excited
quark g*

* U. Baur, I. Hinchliffe, and D. Zeppenfeld, Int.
J. Mod. Phys., A2, 1285 (1987)

* U. Baur, M. Spira, and P. M. Zerwas, Phys.
Rev., D42, 815 (1990)
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Dijet resonance search

Limites para la prduccion de g* _
Excluido a 95% CL.:

Con MRST PDF:

(Martin, Roberts, Stirling, Thorne)
400<m.<1260 GeV

con 315 nb-t

Limite Actual:
260<mq*<870 GeV

con 1.1fb-1
CDF Collaboration,
Phys.Rev.D 79(2009)112002

-8/30/10 -Isabel Pedraza - FCFM 2010 25



[ Distribucion angular de Dijets ]

* Busqueda de desviaciones en la distribucion angular de Dilets respecto a
la prediccion de QCD.

% control region:

‘>O< 0.1:1 L R A 320<m”<520 GeV

Observable (a alta m;) §0.09 \8=T TeV E
do . New Phvsi £0.08- ICHEP . Data,J‘Ldt~61nb" E
dv |t e ew Physics Z007C | 3
X \ A& - —— Pythia QCD LO -
0.08F, ]
\ 0.05Ft 3
QCDb o.o4f—.l + ; =
- L —— ! £
o= e 0.03F T g% E
0.02F =
Limite en “quark contact interaction” : 0.01F ATLAS Preliminary -
A> 875 Gev (61 nb-1) para ICHEP 2010 O:I 1 1 1 | I | | L1 11 | L1 11 | L1 11 | L1 11 | 1 I:

i 0 5 10 15 20 25 30
Ultimo limite publicado (D@ Collaboration) : vy |
=g 12

A>2.8 TeV (0.7 fb)
Phys.Rev.Lett.103:191803,2009
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(Estado final con componentes multiples ]

Motivacion : Busqueda de eventos con gran multiplicidad, alta energia transversal y
grandes valores de masa invariante.

Inspirado en : Black Hol%gg(% éré’gﬂrgﬁ” signatures. Region de la sefial:

2lp;I>300GeV 2lp;I>700GeV

Observados

= 193 eventos
Esperados
=253 +18 +84

*  95%CL upper limit of 0.34 nb limites en la seccidn transversal para estados finales con
al menos 3 objetos, masa invariante arriba de 800GeV y 2| p;|>700GeV

* Este resultado es relevante para modelos de low-scale gravity y weakly-coupled string
theory.

 Esla primera busqueda de este tipo
-8/30/10 Isabel Pedraza - FCFM 2010 27



SUSY

Entries / 20 GeV

= T Muon Channel s Data2010'Ks = 7 TeV)3 > [ 77T Muon Channel e Data 2010 /s = 7 Tev)]
|0 B 1 IElMonte Carlo . O) 10 1 lElMonte Carlo M ont
E ~ Y QCD 3 o E ~ Y QCD 3 = epton
: J-L d~7on" GOOR, g 8 E JL dt~70nb Dot Ezgff (jIZTtg )fE mi);sr
10 ;_ Mungs > 30 GeV athHets _; .8 C aéﬂets 1°MT T
- + =+ SU4 (x10) E £ IF =+ SU4 (x10) E
i ATLAS Preliminary . = - ~ ATLAS Preliminary 1
E E | ET' > 30 GeV & m, > 100 GeV |
CE E : :
oL ]
190100 200 300 400 500 600 700 800 900 1000 10°G™"756 200 300 400 500 600 700 80O 00 1000
M, [GeV] M, [GeV] SU4(x10)
E F T Electron Channel s 'aa{té'zké}b:&; Tt
— Monte Carlo
aEI%g‘ctrondemom-' Qaco
Resultados ICHE i =
£ 1 3 - SUA4 (x10)
Analisis con cortes ligeros: 1 lepton aislado, o  ATLAS iy
2 Jets Con 30 GeV’ ETm|SS>3O GeV y IVIT>1OO GeV 101§ E‘r >30GeV&mT>100GeV
Typical low-mass SUSY point included in the plots i
as a reference (“SU4”: point with squark and gluino 0%
masses around 410 GeV) Lol :
10°""100 200 300 400 500 600 700 800 900 1000
M, [GeV]
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( Mi participacion )

Como ilustracion y a peticion del Dr. Arturo Fernandez
‘Lepton+MET final states
Wy W
-Experto a cargo del Monitorieo de la Calidad de
Energia perdida.
*SCT, Tier0 and Data Quality OnLine Monitoring
Shifter ! bp |
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WI

* W’in the Sequential Standard Model:
— W’ is an additional heavy gauge boson

— W’ has the same couplings as W to left-handed fermions;
no interaction with other heavy gauge bosons (W, Z, Z’)

— Lower bound on W’ mass (direct searches): ~1TeV

« Standard Model backgrounds: )
c W—Iv(l: e,u,T) W’
« QCD (dijets processes)
» ttbar

W’ signature:

 High energy lepton accompanied by missing
energy coming from the undetected neutrino.

q

«7/30/09 -Isabel Pedraza-DPF2009
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[ W )

g = e Wouv[ATev
0 8 v Wopuv[2TeV]
@ 1. No cuts. %10_158:,:,.000"' . = Wopuv
@ 2. Good Run List. ;? o " % K tDTI ke
. ) QQ I. *
° 3. L1—EM2 tngger. E 102 = vvvv-vv"vr "‘""""Wv ATLAS

@ 4. PV with at least 3 tracks.
@ 5. |PVz| <150.
@ 6. MET Cleaning.

—
S
w

it e

'I'

II IITIII 1T ||’.|IIII TTTT
41
3
- _‘3"
l' %

@ 7. elauthor 1 or 3. v T M T
@ 8. |eta°'usre'| < 247. 107 L bl ;+. ﬂ ,HT. do L
® 9. 1.37 < |etagts®r| < 1.52. 05 1 s 2 e
@ 10. isEMMedium.
® 11. ClusterPt > 20GeV. s LT T e .
@ 12. OTX cleaning. 5 1f . S Woevirew
@ 13. dOvix < 1 mm. Sk "geeessr™ o = Woev :
. 8107 Zeeta"""" o 4% =
@ 14. z0vix < 5 mm. (Up to here: Quality Cuts) 2 Co . Dets -
@ 15. Just one Lepton. E102E ¢ o .
: : P o™ ATLAS
@ 16. Normalized Isolation (EtCone30). (e . ]
® 17. MET > 25 GeV. 10°F b E
10"‘%— 1 —%
£ ™ 41”1 fh
10 05 3

 Mp[Tev]
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Discovery Potential for W’ ]

W’ 5¢ Evidence Combined
W' — ev 10 Events

W' — ev 5c Evidence

W = uv 10 Events

W' = u v 5¢ Evidence

Oim O @ «
d Dem

Luminosity [pb]
3,

L
10%F i E
. Vs=7TeV 1
B ATLAS Prellmlnary
10} Simulation
10 15 20

ATL-PHYS-PUB-2010-007 M (W') [TeV]
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o 6 RUNS:160387,160472,160479, 160530,160613,160736 J

] e e s ] e [l o o e ]
‘N‘II) OHETORLD CHETORLI I CHETORLI I OHFTOR L) SHETORL 1S*F0F 1)
160736 D&, S, BS, ANI, DO, FLOG, DOSSaRf EaR 263 Tue Aug 03 2010 22:02:39 — Wed Aug 04, 2,245,454 datal0_7TeV G G G G G G
(in calit lacp (a9 ps:4633 ITLA M
160613 05, FS, B5. 4NN, DO. ELOG. DOSSaR/S Eoft 1;2‘7 Mo Ay 02 2010 21-07:37 — Tue Aug 03, 07:45:25 6, 050 579 datalo 7Ty G G G G G G G !
LN Ciy ol [
|
1
160530 05, RS, BS. 4N), DO, NEMO, ELOG, DOCSSoR/ €28 Sun Aug 01 2010 15:58:01 - Mon Aug 02, 15.036,667 datalo 7Tev @ o o o () G G
(N} (14 12:4126 (201.5 )
160479 'g”ém' B3, AMI, DO, NEMO, ILOO, DOl m:lﬂ Sat Jul 32 2010 18:32:48 — Sun Aug 01, 05:03:12 972.1‘2 datald 7TV G G G G G G G !
o [ L 1259 Ho
|
160472 D&, 1S, BS, ANI, DO, NEMD, §L0G, DOCSSaR) 533 Frijd 30 2010 18:52:35 — Sat Jul 31, 12:20:39 11,333,774 datalo 7TV G G G G G G G
tah ans (1.2 o)
160367 gs'.'ns. BS, ANI, DO, NEMO, ELOG, DS SoR (“:01 Thu Jul 29 2010 16:43:50 — Fri Jul 30, 07:38:36 0.3;13.;715 datalo 7TV G G G G G G G '
al ( 3D
|
i

New Missing Energy reference plots working.
No mayor problems for these runs.
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| Participacién en Notas Recientes |

Observation of W->lv and Z->1l production in proton-proton collisions at Vs=7 TeV
with the ATLAS detector (ICHEP)

2. Measurement of W—Ilv production cross section and observation of Z —lI
production in proton-proton collisions at Vs=7 TeV with the ATLAS Detector
(ICHEP)

3.

Search for high-mass states with lepton plus missing transverse energy using the
ATLAS Detector at Vs=7 TeV (ICHEP)

4. ATLAS sensitivity prospects to W’ and Z’ in the decay channels
->lv and Z’->I+I- at vs=7 TeV

ATL-PHYS-PUB-2010-007, Jul 2010
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( Resumen y Conclusiones

* ATLAS esta listo para la fisica de TeV’s.

* Muy pronto tendremos resultados de
nueva fisica y nuestro entendimiento
de la naturaleza cambiara ahora y para
siempre.

* Es un tiempo magnifico para que
nuevos estudiantes se unan al esfuerzo
con nuevas ideas y entusiasmo.



Diapositivas de Respaldo




Parametros del Diseno del LHC

lenbfrev Y F
4me, B x

N, = number of proton per bunch
n, = number of bunches
f.., = rotation frequency (~ 11Hz)
F = crossing angle factor
Rms transverse beam size =Vef/y
g, = renorm. transverse emittance

B* = optics at beam crossing (m)

[ —

Y, = relativistic factor
IP1: Atlas }
Cost 3 G€ IP5: CMS
IP2: Alice }
IP8: LHCb

Nominal settings

Beam energy (TeV) 7.0
Number of particles per bunch 1.15 10"
Number of bunches per beam 2808
Crossing angle (urad) 285
Norm transverse emittance (um rad) 3.75
Bunch length (cm) 7.55
Beta function atIP 1, 2, 5, 8 (m) 0.55,10,0.55,10
3.2x 10 p/ 25 ns between
beam crossing
Derived parameters
Luminosity inIP 1 & 5 (cm2 s™) 1034
Luminosity in IP 2 & 8 (cm2 s*1)* ~5 1032
Transverse beam size atIP 1 & 5 (um) 16.7
Transverse beam size at IP 2 & 8 (um) 70.9
Stored energy per beam (MJ) 362




