
Alfredo Castaneda
Curriculum Vitae

Personal Information
Date of Birth, November 3rd, 1982.
Place of Birth, Fresnillo, Zac, Mex.
Nacionality, Mexican.
E-mail(s):, amch031182@gmail.com, alfredo.hernandez@qatar.tamu.edu.

Education
2000–2004 BSc , Faculty of Physics, Zacatecas, Mexico.
2004–2007 MSc , Institute of Physics, San Luis Potosi, Mexico.
2007–2012 PhD , Institute of Physics, San Luis Potosi, Mexico.

(PhD position based at CERN, working as a Research Assistant with the University of Wisconsin
ATLAS group)

Jobs
2013-Present Postdoctoral Research Assistant (CMS experiment), Texas A&M University at Qatar,

Doha, Qatar.

Master thesis
Title Λ(1520) production and experimental width with the SELEX (E781) experiment

Supervisor Dr. Antonio Morelos Pineda (IF-UASLP, Mex)
Description The mass and width of the Λ(1520) particle was measured using data from the SELEX (E781) experiment at

Fermilab. The main motivation of the analysis was to reduce the statistical error from previous experiments
and to perform a detailed study about systematic uncertainties.

PhD thesis
Title Search for TeV-scale gravity signatures in final states with leptons and jets with the ATLAS

detector at
√
s = 7 TeV

Supervisor Prof. Sau Lan Wu (U.Wisconsin, US)
Description The production of events with multiple high transverse momentum particles including charged leptons and

jets was measured, using 1.04 fb−1 of data at
√

s = 7 TeV. No excess beyond Standard Model expectations
was observed, and upper limits on the fiducial cross sections for non-Standard Model production of these
final states were set. Using models for string ball and black hole production and decay, exclusion contours
were determined as a function of mass threshold and the fundamental gravity scale.

Language Skills
Spanish Native
English Fluent in speech, writing and reading
French Basic

B castaned@cern.ch amch031182@gmail.com

mailto:castaned@cern.ch amch031182@gmail.com


Computer skills
Operating
Systems

Linux, Windows, Mac Programming C++, Fortran, Python, Bash

Analysis
Software

ROOT, Mathematica, Matlab, PAW Distributed
Computing

Grid, Condor, PROOF, PBS

Overview of PhD activities
Monte Carlo { "Data-driven" method to estimate the bb̄ background for beyond the SM searches like Higgs

and Supersymmetry in the di-lepton channel, (the method used a control sample relaxing the
sub-leading lepton ID), (2007-2008).

{ Efficiency and rate for leptonic and jet triggers, aiming to select the appropiate trigger to be
used with early data (from the point of view of SUSY analysis.) (2008-2009)

{ Sensitivity for SUSY searches in three different channels (one, two and three leptons) at a
center of mass energy of 7 TeV. (2009)

{ Sensitivity for the discovery of Microscopic Black Holes at the LHC, proposing new methods
to estimate with data the dominant QCD background (in the multi-object channel), later on
moving to the Lepton plus Jets channel.

DATA { With early 7 TeV proton-proton collision data, the Wisconsin group was among the first groups
to provide the cross sections, mass and width of the Z0 boson in the µ+µ− channel (2010)

{ As more data was accumulated, in 2011 I played an important role providing most of the results
for the lepton plus jets Black Hole analysis with 1.04 fb−1 of data. This study concluded with
an approved ATLAS CONF note (2011) and, in 2012, a publication in Physics Letters B. This
analysis was the basis of my PhD thesis.

Analysis skills
Over my PhD time, I focused on methods to estimate with data ("data-driven") the different
Standard Model backgrounds for new Physic searches.

Research Interests
TeV-scale
Gravity

One of the fundamental problems in Particle Physics is to understand the immense order of
magnitude difference between the Electroweak and the Planck scale. In recent years, models
proposing extra-dimension have emerged. In such models, the Planck scale is of the order of
the Electroweak scale (∼ TeV ). Therefore, the LHC offers the opportunity to test gravity
effects such as the production of Miscroscopic Black Holes and String Balls.

SUSY
searches

Among all the theories beyond the Standard Model models SUSY has raised a lot of
expectations in recent years. it postulates a supertpartner for each of the particles of the
Standard Model and a possible candidate to explain the dark matter. In the LHC plenty of
channels are under study. The like-sign dilepton signatures are of special interest to me due
to the reduced backgrounds coming from SM processes.

Exotic Higgs
searches

With the recent discovery of a new particle with a mass of 125 GeV, the LHC is facing a new
challenge which is to reveal the true identity of this particle, whether it correspond to the
predicted Standard Model Higgs Boson, or it is part of an extendend theory such as MSSM
or NMSSM. Currently I am working on the search for a Non-Standard Model Higgs Boson
which decay to two new ligth bosons in the context of NMSSM with a final state with four
muons.

Endcap
Detector
Upgrade

I have started to work on the CMS-GEM collaboration, which is an international effort to
install a new detector technology in the very forward CMS region, such detector uses Gas
Electron Multiplier (GEM) technology and it is planned to work together with the existing
Cathode Strip Chambers (CSCs) to improve the muon reconstruction and triggering for the
very high LHC luminosity scenario.
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Participation in conferences
{ "Searching for Supersymmetry with two same-sign leptons, multi-jets plus missing transverse
energy in ATLAS at

√
(s) = 10 TeV", (Poster), HCP-2009, Evian, France

{ "Potential impact of a new GEM-based detector on CMS muon triggering", (Talk and
Poster), DPF2013, Santa Cruz, CA

{ "Exotic Higgs Searches in CMS", (Talk), DPF2013, Santa Cruz, CA

Participation in Schools
{ XI ICFA School on Instrumentation in Elementary Particle Physics, San Carlos de Bariloche,
Argentina, 11-22 January (2010)

{ 6th CERN-Latin American School of High-Energy Physics, Natal, Brazil, 23 Mar-5 Apr
(2011)

Approval talks
{ Exotics meeting, "Searches for models of TeV-gravity using final states with at least
three objects (jets and at least one lepton)" (first approval for Lepton-Photon (2011)),
https://indico.cern.ch/conferenceDisplay.py?confId=148290

{ Exotics meeting, "Searches for models of TeV-gravity using final states with at least
three objects (jets and at least one lepton)" (second approval), https://indico.cern.ch/
conferenceDisplay.py?confId=149545

{ Exotics meeting, "Searches for models of TeV-gravity using final states with at least
three objects (jets and at least one lepton)" (third approval), https://indico.cern.ch/
conferenceDisplay.py?confId=150010

Service Work ATLAS
{ DAQ/HLT desk: As part of my service for the ATLAS operation and comissioning I took
shifts at the ATLAS control room, given my experiencie in trigger offline analysis I decided
to participate in the trigger desk.

{ Data Quality desk: One important task of the data taking is to monitor the first histograms
as the data is coming and detect potential problems.

{ Trigger Dashboard : As part of my service work I contributed to the development of a
package to store the trigger rates for the different ATLAS reconstruction software releases,
such package acts as a database to plot as a function of time the rates and detect any
strange behaviour in the trigger system.

Selected Publications
{ "Search for TeV-scale gravity signatures in final states with leptons and jets with the
ATLAS detector at

√
s = 7 TeV", Phys. Lett. B. Volume 716, pages 122-141 (2012).

{ "Searches for supersymmetry with the ATLAS detector using final states with two leptons
and missing transverse momentum in

√
(s) = 7 TeV proton-proton collisions", Phys. Lett.

B. Volume 709, pages 137-157 (2011).
{ "Measurement of the W → lν and Z → ll production cross section in proton-proton
collisions at

√
(s) = 7 TeV with the ATLAS detector", JHEP, Volume 2010, Number 12

(2010).
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