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« LHCb: Charm quark physics, and
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LHC experiments: ATLAS
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« ATLAS: Searches for beyond

standard model signatures; : .
Universidad de

Charged Higgs, SUSY, Invisible = los Andes
Higgs, HNL |

« CMS: Supersymmetry, HNL
searches, DM searches and B
physics
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B. meson decays for leptonic

universality tests

B meson differential cross section

production measurements
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Neutrino experiments
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« NOVA: Data analysis, electron
neutrino appearance, Non-
standard interactions, Near
detector physics, Neutrino cross-
section

DUNE: Photon detection system
(electronics and hardware design),
Detector electronics, Simulation,
firmware development
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Cosmic-ray
experiments
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* Auger: Cosmic ray Air showers
modelling and simulation and
atmospheric phenomena
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The Latin American Giant Observatory (LAGO)
« LAGO: Development, construction

and operation of Water Cherenkov
Detectors, development of new
electronics, DAQ custom system Ty

3 = Bariloche (850 m)
4 = Buenos Aires (10 m)

development The Pierre Auger Observatory & Facaman o

TR 7 = Sao Paulo-UFABC (760 m) [
J. Abraham et al., NIM A523:1-2(2004)50 8 = Campinas (685 m)

9 = La Paz (3630 m)
10 = Cota cota(bo) (3917 m)
11 = Chacaltaya (5240 m)
. 12 = Cusco (3400 m)
LOC3tI0n 13 = Lima (150 m)

o Pampa Amarilla, Malarge, 14 = Huancayo (3370 m)

Stable
= Deploying
Planned

. 15 = Campina Grande (550 m)
Argentina 16 = Riobamba (2 m)
° 69,3°W, 35,3°S 17 = Quito-USFQ (2800 m)
- 18 = Quito-EPN (2800 m)
o 1400m a.s.l., Xg ~ 870gcm 19 = Quito-ESPOCH (2800 m)
20 = Pasto (2530 m)

o 3000k

21 = Bucaramanga (956 m)
22 = Pico Espejo-ULA (4700 m)

23 = Merida-ULA (1893 m)

24 = Caracas-UCV (900 m)

25 = Caracas-USB (900 m)

26 = Guatemala-USC (1490 m)
74 27 = Tacana (4060 m)

g 28 = Chiapas (522 m)

- b 29 = Sierra Negra (4550 m)

. 20km
PN

cosmic rays (UHECR),

Study of ultra High energy
E, > 10%eV = 1EeV J




Latin american Alliance for
Capacity buildiNG in Advanced physics

LA-CoNGA physics
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Aplicaciones:
- Instrumentation Lab @UniAndes
- MuTe, RACIMO @ UIS

Divulgacion y Educacion:
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- Schools CMS
- Masterclasses Z M Ute
- Open Data = |

- ICTP-Physics Without Frontiers
- CEVALE2VE: Network for HEP
education

_opendata @ open data
. YATLAS

- LA-CoNGA: Latin American »; ’ Ja.
Alliance for Capacity building in ‘ . INTERNATIONAL
PHYSICS WITHOUT MASTERCLASSES

AdvanCEd PhYSICS ERONI BN hands on particle physics
Networks: CONHEP




Acercade mi

Estudie fisica en la Universidad
Nacional de Colombia

Hice un doctorado en fisica de
particulas en Hamburgo,
Alemania

Trabajo desde el 2010 en el
experimento ATLAS del LHC

Soy profesor del Departamento
de Fisica de la Universidad
Nacional de Colombia desde
Enero de 2020




ATLAS
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Tile calorimeters

\ 2 LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr eleciromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transition radiation tracker

Semiconductor fracker




Considere dos quarks producidos:

1. Inicialmente los quarks se
separan a altas velocidades

2. A medida que se separan, la
energia potencial aumenta

3. Unavezse alcanza la energia
de 2m, se puede producir un

nuevo par qq

4. Este proceso continva hasta
que los quarks se agrupan en

Jets de hadrones
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Run: 305777
vent: 4144227629
2016-08-08 08:51:15 CEST
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Este proceso se llama
hadronizacion

No es calculable aun de
primeros principios
Los hadrones en el jet viajan

en la misma direccion de los
quarks originales

Los quarks y los gluones se
observan como jets




OPAL at LEP (2989-2000)




Run: 279984
Event: 1079767163
2015-09-22 03:18:13 CEST

= Se producen en grandes
cantidades en el LHC

= Forman parte esencial de
muchas medidas y busquedas

ATLAS

EXPERIMENT



Tagging

Unmerged
hadronic top

= EnelLHCes possible producir
jets altamente colimados:
boosted jets

Boosted
W/Z jet

Partially merged
/ey hadronic top
(Wijet +bjet)

Boosted
< Run: 271516
<" Event: 7786087

2015-07-13 09:38:38 CEST

Fully merged
hadronic top jet

Boosted
H—=TtTt

—0 <€

# Leptonic top with non-
isolated lepton
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