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Primera reunion de la Red LHC

ElectroWeak Physics
with CMS

Red Temdtica de Fisica en el LHC Gran a da] OCtUbre 2009

October 29th, 2009
M.I. Josa (CIEMAT - Madrid)
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s EWK Physics studies
KZ Introduction
LHC parton kinematics
v EWK processes are NOT so e
. proton - (anti)proton cross sections X, , = (M/14 TeV) exp(zy)
EWK processes are a unique — , i well ‘known' at LHC: wl ot
tool for Physics commissioning ~ *'f | o :
at the LHC energy regime o | s o o New (x, Q?) regime... Are 10k
High cross sections or . S 1 pOrTOﬂ denS”'y functions 10 b
EWK processes well established, | :,01;5 (PDF) as ‘predicted’?e L
both theoretical and o e O {2 . < F
experimentally (LEP, HERA, 2w} = {3 Interactions between = A B——
Tevatron) i R L quarks sea-sea and ©
Clear experimental signature in w0 f {02 valence-sea 10°F
their decay through the lepfonic  ©'f s 1o N o ; ; :
channels (e, p): High p; and ol e ;*“f Gluons play a more O Fum=T0Gev U
. 10° " 10° " . a9
isolated leptons o iy {0 dominant role at h|gher 10k / He‘%rgit i
) ey energies B - . A
https://projects.nepforge.org/mstwpdf 10" 10° 10° 10* 10° 10® 10" 10°
-3- M.1.Josa, LHC Physics Granada 2009 10/31/2009 .
https://projects.nepforge.org/mstwpdf
—=6— M.l.Josa, LHC Physics Granada 2009 10/31/2009
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Secciones eficaces de Wy Z

Maria Cepeda, Carmen Diez, Javier Santaolalla,
Juan Alcaraz, Begoiia de la Cruz, Silvia Goy,
Leabel Joca, Mara Senghi
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Run 2010@sqrt(s) =7 TeV

CMS Integrated Luminosity, pp, 2010, v's = 7 TeV

Data included from 2010-03-30 11:22 to 2010-10-31 06:25 UTC

N LHC Delivered: 44.96 pb !
[ CMS Recorded: 41.47 pb 'C\IS-E\WK-10-005
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Maria Cepeda, Carmen Diez, Javier Santaolalla, Juan Alcaraz,
Begoia de la. Cruz, Silvia Goy, Icabel Joca, Mara Senghi

Liderazgo del CIEMAT en el analisis de
secciones eficaces de W'y Z (Coordinacion
VBTF) y especialmente en W—pu v

Available on CMS information server CMS AN -2011/053

The Compact Muon Solenoid Experiment

.{;\Mrgnwalysis Note

CMS internal 1

01 February 2011

Measurement of the inclusive W — pv cross
section in pp collisions at /s = 7 TeV with fixed
shape templates

J. Alcaraz, M.L. Cepeda, B. de la Cruz, C. Diez Pardos, D. Dominguez, M.1. Josa, J.
(CIEMAT-Madrid)

Available on CMS information server CMS AN -2010/105

The Compact Muon Solenoid Experiment

Analysis Note

04 May 2010 (v3, 02 2010)

CMS
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CMS AN -2010/233

Available on CMS information server

The Compact Muon Solenoid Experiment

Analysis Note (2)

[CMS
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27 July 2010

Establishing the method to measure the single
muon efficiency from Z — pu events with the first
data

C. Diez Pardos, M. Cepeda, J. Santaolalla,
J. Alcaraz, B. de la Cruz,

CIEMAT, Madrid, Spain

CMS AN -2010/197

Available on CMS information server
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Understanding the muon transverse momentum
resolution in CMS using pp — p"p~ + X events
J. Santaolalla, M. Cepeda, C. Diez Pardos,

1. Alcaraz, B. de la Cruz. M.I. Josa
CIEMAT (Madrid)
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Studies on Missing Transverse Energy for events
with muons

M Cepeda, C.Diez Pardos, J.Santaolalla, J.Alcaraz, B.de la Cruz. 1Josa, M.Soares
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https://doi.org/10.1007/JHEP01%282011%29080
https://doi.org/10.1007/JHEP10%282011%29132
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Contribucién excepcional del CIEMAT a establecer las bases de analisis en CMS
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https://doi.org/10.1088/1748-0221/7/10/P10002

Validacion del ME en el nuevo régimen de energias del LHC
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Bosones vectoriales en colisiones de iones
pesados

Begaﬁa de la Cruz,
Adridn Quintario

. CMS CIEMAT fest - 17 septiembre 2026




Estudio de la produccion de W en colisiones de iones pesados en el LHC

Bosones Z, W nuevas sondas para el estudio de las condiciones del sistema generado
en la colision de HI
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http://dx.doi.org/10.1016/j.physletb.2015.09.057

Wy Z asociados a quarks pesados (b, c)

Javier Santaolalla, Alberts Escalante, Sergio Sdnchesz,
Julia. Vézquez, Juan Alcaraz, Maria Cepeda aow), Juan
Pablo Ferndndez, Jocé Maria Herndndez, Icabel Joca
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Javier Santaolalla, Alberto Escalante, Sergio Sdnches,
Estudio de la produccion asociada W + quark(s) ¢ Ju Alaraz, Maria Cepeds, (W) Juan Pablo Ferndnder,

Occar Gonzdlez, Jocé Maria Herndndez, Ieabel Joca

iR (VN WS El proceso W+c permite acceder directamente al contenido en quark strange

del proton a la escala EWK — mejorar el conocimiento de la pdf del quark s

g 000000 —— /e (determinado a partir de medidas de baja energia DIS de neutrinos)
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https://doi.org/10.1007/JHEP02%282014%29013
https://doi.org/10.1140/epjc/s10052-022-10897-7
https://doi.org/10.1140/epjc/s10052-023-12258-4
https://doi.org/10.1140/epjc/s10052-022-10897-7
https://doi.org/10.1103/PhysRevD.90.032004

Estudio de la produccion cus.swp-15-009 Medida de la fraccion de desintegracion
asociada Z + HF (Z+c/Z+b) B(W —cq)/B(W—qgbar) CMS-SMP-24-009
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.. Ferndndez, Icabel Joca
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Fisica del quark top

Adridn Quintario, Mar Barrio, Juan Alcaraz, Mara Senghi,
Carlo Battiloma, Jecic Puerta, Giuceppe Codispoti (VAM), Javier

Brochero, Javier (lorente, Manuel Herndndez
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Medida de la helicidad del bosén W en desintegraciones

d

Adridn Quintario, Juan Alcaraz, Mara

i Senghi, Carlo Battilana, Jecic Puerta,
el quark top en sucesos ttbar en el canal lepton+jets en . ... codicpor: (vaM1)

colisiones pp collisions a sqrt(s) =7y 8 TeV
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Combinacion LHC de las medidas

de la helicidad del boson W en
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Analisis de los datos a 13 TeV casi finalizado

Javier Brochero

Medida de la seccion eficaz ttbar

asociado con jets b y jets inclusivos
Javier Brochero
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Medida de la produccion asociada de un quark top y un bosén Z (tZq) Mar Barrio,

Mara Senghi
El aumento de energia en el sistema c.d.m. a 13 TeV dio acceso al estudio de CMS-TOP-16-020
procesos poco frecuentes como la produccion asociada de un quark top y un boson Z ——
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Significancia observada 3.70 (3.10) (esperada)
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y mas ... Busqueda de la desintegracion del meson

D en el canal D'—p*p” CMS-BPH-23-008
Cecilia Morcillo, Antonio Delgado, Antonio Pérez-Calero
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. . ; . 4+, - Maria Aldaya, Pablo Garcia-Abia
Medida de la relaciéon de carga de muones cosmicos p'/p
CMS-MUO-10-001

Primera publicacion de CMS con resultados “de fisica”
P Tecis doctoral de Maria /l/a/aya.
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Responsabilidades:

Juan Alcaraz - Coordinador Electroweak physics group (CMS Level 2), 2008 — 2009.

Isabel Josa - Coordinadora Electroweak muon physics group (CMS Level 3), 2008 — 2009.

Juan Alcaraz - Coordinador Vector Boson Task Force (CVIS Level 3), 2010 — 2011.

Mara Senghi - Coordinadora Top cross section physics group (CVIS Level 3), 2015 — 2017.

Juan Alcaraz - Coordinador CMS Physics group (CVS Level 1), 2015 - 2017.

Isabel Josa - Coordinadora Standard Model Vector boson + jets physics group (CMS Level 3), 2016 — 2018.
ggaag nglzo1 Fernandez - Coordinador Standard Model Vector boson + jets physics group (CVIS Level 3),
gggg nglzcz Ferndndez - Coordinador Standard Model Vector boson + jets physics group (CMS Level 3),
Javier Llorente - Coordinador Physics Modelling and Validation group (CVIS Level 3), 2025 - 2027.

Silvia Goy - Coordinador Muon HLT Physics Object Group (CMS Level 3), 2010-2011.

Silvia Goy - Coordinadora Muon Physics Object Group (CMS Level 2), 2012-2013.

Carlo Battilana - Coordinador Muon Physics Object Group (CMS Level 2), 2014-2015

Ignacio Redondo - Coordinador Luminosity Group (CMS Level 2), 2015.

g;laz%fggl(g>1lgerna’ndez - Coordinador b-tag and vertexing performance/commissioning group (CMS Level
Diego Fernandez - Coordinador Muon Selection Muon POG group (CMS Level 3), 2023-2025.

Oscar Gonzalez - Coordinador Muon Physics Object Group (CMS Level 2), 2025-2027.

TFMs, trabajos de practicas ...
Extensa patrticipacion en ARCs, IRs, Task Forces en areas ME (W, Z, top ...)
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